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N an analysis of the array of conflicting 
evidence extant on the subject of “mixed 
salivary gland tumors,” one is almost led 
to the conclusion that the word ‘“‘com- 

plicated”’ should have been used as a designa- 
tion for these neoplasms. That their histo- 
genesis is still not understood is evidenced by 
the fact that the “‘mesenchymal,” the ‘‘endo- 
thelial,’ the “branchial,” the ‘‘enclavement”’ 
and the “epithelial” theories of origin still have 
their protagonists. The strange clinical be- 
havior of these tumors was well expressed by 
Kennon who wrote, ‘“‘Salivary-gland tumours, 
though not of frequent occurrence, share with 
sebaceous cysts and ganglion a peculiar power 
to elicit in their possessors a morbid delight in 
their presence, with its attendant self-pity. 
This, with the luxury of an ever-sympathetic 
group of friends, makes them blind to the hid- 
eousness of their deformity and deaf to the 
warnings of the profession as to the ultimate 
outcome of this silent death. The knowledge 
of surgical failures in patient and doctor alike, 
has weakened the demand for treatment. . .”’ 
Nor have pathological researches on these le- 
sions clarified the difficulty of their interpreta- 
tion. Stein and Geschickter, in a report on 
tumors of the parotid gland, wrote as follows: 


From the Divisions of Surgical Pathology and Surgery, Mayo 
Clinic. 


“The benign neoplasms of this organ often 
show malignant tendencies in that they recur 
frequently after simple excision, whereas the 
malignant tumors often show benign features 
in that distant metastases rarely develop. 
Whether recurrence in a given case is a clinical 
feature of a benign process or a malignant fea- 
ture of a type of carcinoma in which a tendency 
to widespread metastases is practically absent 
is not always easily decided. The composition 
of the majority of these new-growths as seen 
through the microscope is likewise difficult of 
interpretation.” 

The lack of unanimity of opinion regarding 
the nature of these neoplasms is adversely 
reflected in the results of surgical treatment. 
Because these mixed tumors have been re- 
garded by many as being essentially benign, 
surgeons all too often have yielded to the temp- 
tation to “‘shell them out,’’ so to speak, espe- 
cially when the tumors appeared to be encap- 
sulated. In the case of tumors of the parotid 
gland this tendency toward conservatism was 
further influenced by the proximity of the im- 
portant facial nerve. As a consequence the 
carrying out of radical procedures usually was 
avoided until the tumors recurred—a tragedy 
which happened all too frequently. 

In recent years, however, experience has 
accumulated to show the necessity for revision 
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of some of the older conceptions regarding the 
nature of mixed tumors. The occurrence of 
such tumors elsewhere than in the salivary and 
lacrimal glands has simplified the problems of 
histogenesis. Reports of regional and distant 
metastasis have forced many investigators to 
question the benignancy of these tumors. This 
gradual change in the pathological concept is 
perhaps best illustrated by the observations of 
McFarland (9), an outstanding authority on 
the subject of mixed tumors. Reporting on a 
large series in 1926, this author concluded, 
among other things, that mixed tumors “are 
inherently benign, but commonly recur after 
excision, and if frequently disturbed become 
locally destructive and invasive, without giv- 
ing metastasis.”” The same author (10), writ- 
ing in 1933, stated on the basis of an augmented 
series in which prolonged postoperative obser- 
vation was carried out, ‘“‘Recurrence . .. makes 
it certain that the [mixed] tumors are malig- 
nant in themselves, and not by virtue of car- 
cinomatous or sarcomatous ‘degeneration.’ ”’ 

It is thus, in a general way, that we wish to 
introduce our subject of tumors of the sub- 
maxillary gland. No attempt will be made 
herein to review in detail the volume of infor- 
mation written on these tumors. For this the 
reader is referred to the excellent articles writ- 
ten by Wilson and Willis, Wood, Fry, MacFee, 
Harvey, Dawson and Innes, Fraser, Ahlbom, 
New, and others in addition to those men- 
tioned previously. 

PURPOSE OF STUDY 

The difficulties encountered during oper- 
ation on the submaxillary gland are slight in 
comparison to those that must be met in 
operation in the parotid region. Mixed tumors 
of the parotid gland have a tendency to recur, 
and most investigators are ready to admit that 
such recurrence obtains on the basis of incom- 
plete removal of the original tumor rather than 
the result of independent neoplasia. Difficult 
and often inadequate exposure through the 
tense parotid fascia often results in rupture of 
the capsule of the tumor and unavoidable soil- 
ing of the operative field with tumor cells. The 
intimate proximity of branches of the facial 
nerve and of other structures makes the sur- 
geon wary of excision instead of enucleation of 


the tumor—a tumor considered by many to be 
slowly growing and benign. 

In the submaxillary region, where the same 
types of tumors occur, the diagnosis can be 
made early, the surgical approach is usually 
simple, and complete removal of the tumor 
should be a matter of small difficulty. Conse- 
quently, recurrence of submaxillary mixed tu- 
mors should be rare. Observation of a patient 
who did have such a recurrence prompted us 
to undertake investigation of the problem we 
have mentioned briefly, with the following 
questions in mind: 

1. Are all submaxillary tumors of ‘‘mixed”’ 
type? 

2. Are mixed tumors benign or malignant? 

3. Why do certain submaxillary mixed tu- 
mors recur? 

4. What surgical procedures for eradication 
of these tumors are attended with the best 
results? 

An examination of the literature revealed 
that submaxillary tumors, because of their ex- 
treme rarity, had been reported either singly 
or in small groups. It was therefore conceived 
that something of value might be learned from 
the study of a large series. 


MATERIALS AND METHODS 


Records of some 500 patients suffering from 
“submaxillary malignancy” were reviewed and 
carefully analyzed from clinical, surgical, and 
pathological standpoints. More than 80 per 
cent of these tumors were found to represent 
metastatic lesions, metastasis usually having 
taken place from epidermoid carcinoma of the 
lip, nasopharynx or face. Such tumors were 
excluded from the present study. Records of 
the rest of the cases (about go) were carefully 
abstracted with special reference to necessary 
clinical and surgical data and end-results. The 
pathological material, available in practically 
every case, was then obtained and was studied 
in gross detail. In each instance, the tumor 
was drawn to scale and its size, consistency, 
and color were noted. The relationship of the 
tumor to the salivary gland was checked, espe- 
cially in the matter of the ease or difficulty 
with which the tumor could be separated from 
the glandular substance. Regional lymphatic 
nodes were sought in the tissue surrounding 
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the tumor, in the hilus of the salivary glands— 
where the latter were available—and among 
the nodules of tumor tissue in recurrent lesions. 
Multiple blocks of tissue were then cut from 
the tumors, the salivary glands, and the lymph 
nodes. These were placed in a 1o per cent 
solution of formaldehyde, sectioned at to 
microns on a freezing microtome, and stained 
routinely with hematoxylin and eosin. In 
selected cases van Gieson’s stain and Galan- 
tha’s stain for mucus were employed, and 
paraffin blocks were used. In all, some 400 
sections were thus made available for study. 


PATHOLOGICAL DATA 

Because, as will be shown later, the incidence 
of recurrence depended more on the micro- 
scopic character of the lesion than on the type 
or the duration of symptoms, we propose first 
to consider the pathological features of salivary 
glands tumors so that a better understanding 
of the clinical picture may be obtained. 

From the standpoint of gross examination 
these neoplasms were all unilateral. Size 
varied from extremes of 0.5 to 10 centimeters, 
with an average of about 3 centimeters in mean 
diameter. Among the primary lesions all were 
unicentric except 4 which appeared as mul- 
tiple nodules. Among the 28 recurrent lesions, 
practically all by contrast appeared as multi- 
centric masses. Encapsulation was the rule in 
the majority of primary lesions examined, but 
the thickness of the capsule did not appear to 
bear much relationship to the size of the lesion 
or to the duration of clinical symptoms. Bos- 
selations of the capsule were observed in 62 
cases, the tumor in the remaining cases being 
more or less globular in shape. In 5 instances, 
in which the tumor was small, it appeared 
situated deep in the substance of the submaxil- 
lary gland. In all other instances in which the 
tumor was primary and in which the gland 
was present, the gland appeared to be spread 
out over the surface of the neoplastic nodule. 
Although it was loosely attached in most areas, 
nevertheless in almost every instance the 
gland at one or more points could be separated 
from the tumor only with difficulty. This ob- 
servation was made so often that sections were 
always made, very carefully, through such ad- 
herent portions, for microscopic study. 


Surfaces made by cutting revealed a some- 
what variable picture. Color ranged from 
white to dark brown, with occasional zones of 
cyst formation and hemorrhage. Actual necro- 
sis was rarely observed. Consistency varied 
also, but in general the whitish tumors were 
firm and the darker ones were soft in texture. 
The presence of cartilaginous tissue was noted 
grossly in 10 instances, and in 2 of these cases 
the entire tumors resembled lumpy masses of 
homogeneous cartilage. 

In the recurrent tumors, in addition to the 
presence of multicentric nodularity as pre- 
viously noted, it was also observed that infil- 
tration was the rule instead of the encapsula- 
tion that had been noted in connection with 
the primary lesions. Probably of equal sig- 
nificance was the fact that in most of the recur- 
rent lesions all or part of the submaxillary 
gland was present and frequently was adherent 
to the recurrent mass of tumor tissue. The 
significance of this observation will be brought 
out subsequently. Regional lymphatic nodes 
were usually present when the operation had 
included resection of the salivary gland. These 
nodes, although they were occasionally ad- 
herent to the tumor, were not obviously 
involved, except in some cases in which the 
condition was atypical, to be discussed under 
the miscellaneous group later in this paper. 

In addition to this general gross descrip- 
tion, certain individual cases presented fea- 
tures of interest. Among the group listed as 
“primary tumors” were 6 melanoepitheliomas. 
Four of these were so deeply pigmented that 
diagnosis could be hazarded merely on the 
basis of gross inspection. The tumors involved 
the regional lymphatic nodes, whereas the 
gland itself remained free. Although interest- 
ing from the standpoint of gross pathology, 
these melanotic lesions were excluded from 
the present study because in no instance could 
we rule out their metastatic nature. (In 2 the 
eye very probably was the site of the primary 
lesion.) Tumors of an obvious papillary 
nature were found in 3 instances and in 2 of 
these the regional nodes were grossly involved. 
An unusual appearance was noted in 1 recur- 
rent tumor which presented a gross picture 
resembling that of a group of uterine fibroid 
tumors. This tumor proved to be a rhabdo- 
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Fig. 1. 
strands of closely packed dark-staining cells can be seen; between the strands are masses of hyaline 
and myxofibromatous stroma (hematoxylin and eosin X45); b, grade 1 adenocarcinoma, mixed tumor 
type, in which epithelial cells are scanty and seem to fuse with the myxomatous and cartilaginous stro- 
mal elements (hematoxylin and eosin X70). 


myosarcoma. Five lipomas were found in the 
collection, and had typical gross appearances, 
as did also an epidermoid carcinoma arising 
deep in a sebaceous cyst. These 6 last tumors 
were excluded from the study, but were of 
interest from the standpoint of differential 
diagnosis. Through a process of exclusion, 
therefore, 81 cases finally formed the basis for 
the analysis herein submitted. 

In the microscopic study of these lesions it 
was soon discovered that the tumors labeled 
“mixed” could be very conveniently divided 
into four groups: (1) adenocarcinoma—mixed 
tumor type, 51 cases; (2) adenocarcinoma— 
cylindroma type, 15 cases; (3) adenocarcinoma 
—intermediate form (1) and (2), 7 cases; 
(4) miscellaneous, 8 cases. 


Typical grade 1 adenocarcinoma, mixed tumor type, in which irregular anastomosing 


Group 1. The picture in group 1 was that of 
irregular masses and strands of closely packed 
small epithelial cells with practically no inter- 
cellular stroma (Fig. 1a). Between these 
masses, however, were zones of fibromyxoma- 
tous tissue which varied from hyalin on the 
one hand (Fig. 1a) to a substance identical 
with cartilage on the other (Fig. 1b). In addi- 
tion, the relationship of the epithelial to the 
stromal elements varied considerably, even in 
the same microscopic section. In some areas 
there appeared to be definite lines of demarca- 
tion between epithelial and supporting cells; 
in others, the 2 elements seemed to fuse imper- 
ceptibly, one with another. The latter occur- 
rence was especially true in the central parts 
of tumor nodules, where it would seem from 





Fig. 2. 
lined by a double layer of epithelium can be observed and in which the resemblance of these differ- 
entiated ducts to the normal submaxillary duct depicted in Figure 2b is evident; one of the acini is 


filled with mucus (hematoxylin and eosin X 2 


> 
a, Grade 1 adenocarcinoma, mixed tumor type, in which formation of acini and tubules 


75); b, normal submaxillary duct, in which superficial 


and basal layers of epithelial lining are evident (hematoxylin and eosin X 235). 
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Vig. 3. a, Grade 1 adenocarcinoma, mixed tumor type, in which an area of squamous cell metapla- 
sia appears (hematoxylin and eosin 170); b, grade 1 adenocarcinoma, mixed tumor type, in which 
invasion of fat is evident (hematoxylin and eosin X 45). 


study under low magnification that the epithe- 
lial cells were giving rise to the stromal cells, 
or vice versa. 

Although the epithelial cells usually were 
disposed in the form of solid strands and 
masses (Fig. tb), very frequently they were 
arranged in alveoli, acini, or tubules with the 
production of a picture approaching that of 
the normal submaxillary gland. These gland- 
ular spaces were frequently filled with a mate- 
rial which stained intensely red with eosin, and 
this same material gave a slightly positive 
reaction to the Galantha stain for mucin 
(Fig. 2a). 

The lining of these ducts and alveoli, 
strangely enough, was composed of two layers 
of epithelial cells: a superficial layer and a 
basal layer. In both layers the cells were small, 
cuboid, with large hyperchromatic nuclei and 
relatively large nucleoli (Fig. 2a). This redup- 
licated lining was comparable to that found in 
the submaxillary duct (Fig. 2b) and its radicles, 
and would seem to favor the theory of the 
epithelial (and glandular) origin of these tu- 
mors. The cellularity and activity of the 
epithelial elements varied, although not con- 
siderably. The malignancy of the tumors was 
such that 41 were classified as being of grade 1 
and only 10 as being of grade 2, on the basis 
of cellular dedifferentiation (Broders’ method). 
Mitotic figures, never abundant, were found 
in 8 of the tumors in each grade. Additional 
noteworthy features as applying to the epithe- 
lial elements were the finding of squamous cell 
metaplasia in 14 instances (Fig. 3a) and inva- 


sion of islands of capsular fat in 3 instances 
(Fig. 3b). In no case could an actual point of 
origin from salivary glandular epithelium be 
proved, but the gross observation of regional 
tumor attachment was confirmed microscop- 
ically. (It may be readily seen from the ap- 
pearance of the section in Figure 4 why sepa- 
ration of these tumors by “simple enucleation’’ 
cannot be effective in all cases, and why “ 
currence” is more to be expected than non- 
recurrence in cases in which the submaxillary 
gland is allowed to remain. When only simple 
enucleation is carried out, a few tumor cells 
remain at the points of attachment between 
tumor and gland. Such regional invasion of the 
capsule was observed in 18 instances, and it 
explains, we believe, the multicentric origin of 
recurrent lesions. ) 

The stroma varied even more than did the 
epithelium, both in quality and amount. Hya- 





Fig. 4. Grade 2 adenocarcinoma, mixed tumor type, 
showing close attachment of tumor to submaxillary gland. 
“Shelling-out” would have resulted in “recurrence.” Inflam- 
matorychangesnoted in gland (hematoxylinand eosin X68). 
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Fig. 5. 


a, Adenocarcinoma, grade 2, cylindroma type, in which the honeycomb arrangement of 


epithelial cells grouped in a lobular pattern of architecture and a large amount of hyaline stroma are 
evident (hematoxylin and eosin X 34); b, adenocarcinoma, grade 2, cylindroma type, in which true and 
pseudoacinar arrangement of closely packed and dark-staining tumor cells are observed; the cytoplasm 
is scanty and nuclei thus stand out very prominently (hematoxylin and eosin X 315). 


line connective tissue was found in 45 cases and 
was sometimes present in broad sheets. It was 
especially prominent in the tumors which were 
grossly described as being ‘“‘hard’’ (34 cases). 
Cartilage was present 37 times and in to in- 
stances constituted the bulk of the tissue, 
microscopically. Myxomatous degeneration 
was observed in 32 of the tumors, but in some 
instances origin from epithelial mucus could 
not be entirely excluded. Areas of calcification 
were found in ro instances and osteoid tissue 
was observed once. True formation of bone, 
however, was always lacking. Peripherally, 
the connective tissue of the stroma was usually 


condensed to form a capsule. Such condensa- 
tion was demonstrated in all the primary 
tumors, but was absent in 8 of the 11 recurrent 
lesions. Tumor capsules varied greatly in 
thickness, and. occasionally were incomplete. 
As stated previously, in 18 instances there was 
invasion by epithelial tumor elements. In 10 
cases ductule-like structures were present 
which probably were of salivary glandular 
origin. In 16 cases the capsule was adherent 
to the gland at multiple points and in no case 
in which the gland was available could it be 
considered as being entirely separate from the 
tumor. In the gland itself the only noteworthy 





Fig. 6. a, Submaxillary gland as seen at a distance from the main body of the tumor; an adenocar- 
cinoma, cylindroma type, is growing around a duct; whether this represents origin or extension is ques- 
tionable, but in either case the observation serves to argue for radical surgical removal (hematoxylin and 
eosin X95); b, adenocarcinoma, grade 2, cylindroma type, in which thejintimate relationship of the 
glandular to the tumorous elements is evident (hematoxylin and eosin X70). 
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Fig. 7. a, Grade 2 adenocarcinoma, cylindroma type, showing invasion of perineural lymphatic 
structures and actual invasion of the nerve bundles (hematoxylin and eosin X70); b, grade 2 adeno- 
carcinoma, cylindroma type: veritable “‘carcinomatous neuritis” (hematoxylin and eosin X70). 


changes observed were the presence of inflam- 
matory (lymphocytic) infiltration in 10 cases 
(Fig. 4) and metaplasia of ducts observed on 
1 occasion. Regional lymphatic nodes were 
identified microscopically in 14 of the speci- 
mens. Only 2 instances of involvement were 
found, once in a primary lesion and once in a 
recurrent lesion. This observation is in keep- 
ing with the known facts concerning mixed 
tumors. 

Group 2. In group 2, the purely cylindro- 
matous type of tumor, the microscopic picture 
was that of honeycombed cylinders or plugs of 
small, dark-staining epithelial elements in a 
hyaline stroma (Fig. 5a). As in the true mixed 
tumor, the cells were cuboid, with large, hyper- 
chromatic nuclei and scanty cytoplasm (Fig. 
5b). Mitotic figures in general were more 


abundant, and the average grade of malig- 
nancy appeared to be higher than in the mixed 
tumor group. Using the method of Broders, 
we found that 2 of the tumors were grade 1 
and 12 were grade 2 carcinomas, and 1 was 
grade 3 carcinoma. 

The characteristic honeycombing seen on 
microscopic section appeared to result from a 
grouping of epithelial elements around true 
and pseudoacini. In the former the acinar 
spaces appeared to be filled with a substance 
which stained positively for mucus; in the lat- 
ter the spaces were usually empty and the 
lining cells had irregular luminal margins. In 
this group there was in general considerable 
evidence of origin from duct epithelium, par- 
ticularly from the basal layers. In several in- 
stances foci of neoplastic growth were found in 





Fig. 8. a, Grade 2 adenocarcinoma, cylindroma type, showing infiltration of muscle (hematoxylin 
and eosin X45); b, grade 2 adenocarcinoma, cylindroma type; metastasis to regional lymphatic node is 
shown (hematoxylin and eosin X70). 
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Fig. 9. Grade 2 adenocarcinoma, from the intermediate 
group. Note again the tendency toward invasion of nerve 
bundles (hematoxylin and eosin X 34). 


the submaxillary gland at a distance from the 
main body of the tumor (Fig. 6a). In fact 
these tumors, in general, exhibited a more 
intimate relationship to the salivary gland than 
did neoplasms of the true mixed type, a rela- 
tionship which on the basis of our observations 
could not be entirely explained on the basis of 
direct extension (Fig. 6b). 

The stroma of the cylindromas, although it 
was not so variable as in the case of mixed 
tumors, was nevertheless fully as characteris- 
tic. In general, it was fibrous or hyaline and 
usually large in amount. Usually concen- 
trated in zones between the islands or nests of 
epithelium, in many cases it was intracellular, 
compressing and sometimes almost fusing with 
the cytoplasm of the parenchymatous cells 
(Fig. 6b). In such instances the epithelial 


cells appeared to be small and atrophic, and 
the irregular anastomosing bands of hyaline 
stroma presented a mosaic pattern that was 
highly characteristic. 

Perhaps the most important observations 
made in this entire series of tumors were the 
infiltrative tendencies of tumors of the cylin- 
droma group. Capsular invasion was observed 
almost regularly. Infiltration of the salivary 
gland was commonly found, this infiltration 
being particularly evident in the periductal 
lymphatic spaces. But perhaps of greater im- 
portance was the pronounced tendency of the 
tumors fo grow in perineural lymphatic spaces 
(Fig. 7a). In some instances there was actual 
invasion of nerve bundles—veritable carcino- 
matous neuritis, so to speak (Fig. 7b). In the 
cases in which the tumors were recurrent the 
reappearance took the form of multiple nod- 
ules, and almost invariably within these nod- 
ules the process of nerve involvement appeared 
as a sort of nucleus. Even in primary tumors, 
nerves in the capsule often were invaded. In 
the later stages, especially in recurrent lesions, 
muscles and adipose connective tissue also 
exhibited malignant invasion (Fig. 8a). In our 
opinion, this was probably secondary to peri- 
neural spread of the disease. 

Regional lymphatic nodes were identified 
in 9 of the 15 cases. In 4 instances these were 
involved by carcinoma (Fig. 8b). In all 4 cases 
the lesions were examples of recurrent neo- 
plasms. The tendency of cylindromas to in- 
volve lymphatic nodes appears therefore to be 





Fig. 1oa and b. Combinations of grade 1 adenocarcinoma, mixed tumor type, with squamous cell 
metaplasia and grade 4 adenocarcinoma. Both lesions were found in the same tumor nodule (hema- 


toxylin and eosin X70). 
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considerably greater than is the case with 
mixed tumors. In both, however, it appears 
to be a relatively late phenomenon. 

Group 3. The intermediate group was small 
and merits little in the way of special com- 
ment. Suffice it to say that the neoplasms 
microscopically exhibited the characteristics 
of the mixed and the cylindromatous patterns, 
so that separate classification seemed justifi- 
able. The incidence of recurrence was higher 
in this group than it was in the mixed group, 
and the microscopic picture of the recurrent 
nodules tended to reproduce the cylindro- 
matous fraction of the original lesion, with in- 
vasion of nerve sheaths in 6 of the 7 cases 
(Fig. 9). 

Group 4. In the miscellaneous group was a 
number of tumors which were difficult of clas- 
sification. In 3 instances the salivary gland 
appeared to be the seat of a primary papillary 
adenocarcinoma, and in 2 of these the regional 
lymphatic nodes were metastatically involved. 
In 2 cases the tumors were examples of pri- 
mary (?) squamous cell carcinoma of the sub- 
maxillary gland, either by direct origin or 
through metaplasia in a pre-existing mixed 
tumor. In 1 case a grade 1 mixed tumor and 
a grade 4 adenocarcinoma were found in sep- 
arate nodules of the same lesion (Fig. 10a and 
b). The nodes were involved metastatically 
by the high-grade lesion. In 1 case the primary 
submaxillary neoplasm was rhabdomyosar- 
coma which promptly recurred after removal. 
There was no evidence that it was glandular 
in origin. One of the tumors was of the nature 
of an epignathus. 


CLINICAL DATA 


Incidence. The incidence of mixed tumors 
was approximately one in every 20,000 clinic 
admissions (51 cases among slightly more than 
1,000,000 patients). Such an incidence is con- 
siderably lower than that reported by Stein 
and Geschickter, who in a recent large series 
recorded 1 mixed tumor in every 208 hos- 
pital admissions, with submaxillary tumors 
constituting 1o per cent of the entire group. 
Adenocarcinomas of the cylindroma type con- 
stituted 18 per cent of the entire series of 81 
cases. This figure agrees well with that of the 
group reported by Stein and Geschickter, in 


which “adenocystic basal cell carcinomas” 
comprised 17.4 per cent of a series of 241 cases. 
Seven, 8.7 per cent, of our cases were of the 
intermediate group and 8, 10 per cent, were 
classified as ‘‘miscellaneous.”’ 

Sex of patients. It is generally stated in the 
literature that mixed tumors show no predi- 
lection for persons of either sex. In the present 
series mixed tumors occurred 31 times in 
females and only 20 times in males. In addi- 
tion, in 9 of 11 cases recurrence took place in 
females. Cylindromas afflicted 10 females and 
only 5 males. In the intermediate and miscel- 
laneous groups the tumors were found to have 
a 2:1 preponderance for the male sex. 

Age of patients. Steir. and Geschickter and 
others have pointed out that mixed tumors 
occurred among young persons and that cylin- 
dromas occurred among middle-aged persons. 
According to McFarland (10), 50 per cent of 
mixed tumors occurred among persons be- 
tween the ages of 20 and 40 years, the peak of 
incidence being noted late in the third decade. 
In the present series of 51 mixed tumors, 46 
per cent of the patients were between 20 and 
40 years of age, the average age for the entire 
series being 39 years. The youngest patient 
was 12 years old and the oldest was 79 years 
old. Of the 15 patients who had cylindromas, 11 
were between 40 and soyearsof age; the young- 
est was 27 years old and the oldest was 76 
years old. The average age in the “interme- 
diate’ group was 48.7 years and in the “‘mis- 
cellaneous” group it was 44.4 years. In the 
former group the majority of the patients were 
in the fifth decade and in the latter group, the 
sixth decade. Recurrence was related to the 
age of the patient only in the mixed tumor 
group, where the average age of patients who 
had recurrent lesions was 32 years, or 7 years 
less than the average for the group in which no 
previous operation had been performed. Fam- 
ilv and personal histories were carefully scru- 
tinized in every instance for possible clues as 
to the etiology of these tumors. Results of 
such investigation were, not surprisingly, 
fruitless. 

Symptoms. The only constant symptoms 
complained of was the presence of a tumor, 
and this complaint was elicited in all except 
2 cases in which “discovery” of a tumor was 
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made during the course of examination. Among 
patients who had mixed tumors, the average 
duration of this symptom was 7 years when 
the tumor was primary and 4.7 years when the 
neoplasm represented a recurrence. Extremes 
of 40 years and 1 month were found. Among 
the 11 instances of recurrence in this group 
the average time elapsing between the first 
operation and the onset of the recurrent lesion 
was 2 years, with extremes of 6 months and 
7 years. The average time elapsing between 
the first instance of recurrence and the second 
operation was 3.8 years. ‘These figures, al- 
though they are based on a small number of 
cases, tend to indicate that the more rapidly 
growing tumors are the ones which usually 
recur. The evidence shows on the other hand 
that the behavior of the primary tumor does 
not necessarily serve to predict the behavior 
of the recurrent lesion. 

In the cylindroma group, 5 of the patients 
came to the clinic for consideration of their 
primary lesion. In this small group the aver- 
age duration of symptoms was 3 years, with 
extremes of 6 years and 6 months. Of 10 pa- 
tients who came for treatment of a recurrent 
tumor, the average duration of the primary 
symptoms had been 5.6 years, with variations 
of from 12 years to 1 year. The duration of 
the recurrent lesion on an average was I year. 

In the “intermediate” group only 1 patient 
came to the clinic for the treatment of a recur- 
rent tumor. This person had had primary 
symptoms for a year and recurrence took place 
18 months after operation. The average dura- 
tion of the swelling in the remainder of cases 
was 6.3 years (4 years, if we disregard 1 case 
in which the duration was unusually long: 20 
years). The shortest duration of the swelling 
was 6 months. 

In the group of “miscellaneous” cases 3 pa- 
tients presented themselves with primary 
lesions. One patient gave a history of the 
presence of a “lump for 20 years”’ and was free 
from recurrence after 7 years, at the time of 
our writing. In another patient the tumor had 
been present for 50 years, but it had grown 
very rapidly for 6 months. This patient suc- 
cumbed within 2 years, death being caused by 
the unusual combination described herein in 
the section called “‘Pathologic Data’’—a grade 


4 adenocarcinoma engrafted on a grade 1 
adenocarcinoma of the mixed tumor type. The 
third patient, who had a 6 month history, was 
living at the time of this report, with recur- 
rence after 2 operations for the removal of a 
grade 2 papillary adenocarcinoma had been 
carried out. 

Of the 5 patients presenting themselves for 
treatment of a recurrent neoplasm of the ‘‘mis- 
cellaneous” type, 4 had short histories, and 
there was a rapid return of the neoplasm after 
removal. One of these patients died after a 
second recurrence, 1 was treated only recently, 
and 2 have not been heard from. In the fifth 
case the diagnosis was epignathous tumor, and 
the patient probably is living and well at the 
time of our report. 

Pain and tenderness. A perusal of the liter- 
ature on mixed tumors leaves one with the 
impression that pain is not an outstanding 
symptom. This observation was confirmed in 
the present study. Only 4 of the 51 patients 
complained of pain and tenderness in the 
region of the tumor and in no instance was 
either severe. In the cylindroma group, how- 
ever, pain was a prominent feature in 11 of the 
15 cases. Pain usually was moderate in sever- 
ity and of shorter duration than the swelling. 
It appeared to be more or less directly related 
to fixation of the tumor clinically, and path- 
ologically to involvement of nerves. This 
rather high incidence of pain we believe may 
be of importance in the making of a correct 
preoperative diagnosis. 

In the intermediate group, pain was not a 
common symptom. It was present in 3 cases, 
in 2 of which extensive microscopic invasion 
of nerves had occurred. In the miscellaneous 
group of cases pain was present in only 2 of 
the 8 patients. 

Miscellaneous symptoms, not previously 
mentioned herein, occasionally were encoun- 
tered but did not appear to be of diagnostic 
significance. In a number of instances the 
tumor was said to fluctuate when the patient 
caught cold, and in 4 instances the tumor was 
first noted after attacks of tonsillitis. In 
general, growth of the tumor was steady, but 
in 8 cases there was a history of an accelerated 
rate of growth which, however, did not appear 
to be of serious significance except in 1 case in 
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the miscellaneous group of cases as previously 
detailed. The right side was involved 43 times 
and the left side 38 times. Bilateral involve- 
ment was not observed. 

McFarland (11) has pointed out an apparent 
paradox in connection with the size of surgi- 
cally removed mixed tumors. This author, re- 
ferring chiefly to parotid tumors, stated that 
small tumors recurred more frequently than 
did large ones. In the present series the aver- 
age diameter of the lesions was 3.1 centimeters. 
Data on the size of tumors were not available 
in the 11 cases in which operation. was per- 
formed for recurrence. However, 10 patients 
who had primary mixed tumor were living 5 
to 20 years after operation (at the time of our 
report) and in each the diameter of the tumor 
was less than 1.5 centimeters. It may be pos- 
sible that the performance of conservative 
“enucleation” has been responsible for the 
reported high rate of recurrence of small tu- 
mors. There was no evidence in our series that 
“ripening” of the tumor was related to age of 
the patient or indeed to magnitude of the 
lesion. In the cylindroma group the average 
size of the lesion was 4.5 centimeters, the 
average size of the primary lesion being 2.8 
centimeters and that of the recurrent lesion 
being 5.4 centimeters. In the “‘intermediate”’ 
group tumors averaging 4.4 centimeters were 
presented, and miscellaneous tumors averaged 
4.7 centimeters in diameter. 

Surgically, cases of mixed tumor were di- 
vided into those in which a primary tumor 
was presented and those in which the neoplasm 
was recurrent. For 38 of the 40 patients who 
had primary mixed tumor all or part of the 
submaxillary gland was surgically excised, 
along with the neoplasm. Eight of the 40 pa- 
tients were operated on recently, and recur- 
rence may or may not develop. Of the 32 
remaining patients, 3 died of causes unrelated 
to their submaxillary lesions, 21 were living 
without recurrence from 4 to 25 years after 
operation (at the time of this report), whereas 
the 8 remaining patients have not been heard 
from. Of the 11 patients who had recurrent 
lesions, 5 were seen and treated too recently to 
permit final analysis to be made. Of the 6 re- 
maining patients in this group of 11, 1 died of 
renal insufficiency 16 years after operation. 


There had been no return of the lesion. For 4 
patients arrest of the carcinoma was effected 
for periods varying from 4 to 10 years. The 
sixth patient suffered recurrence nine times 
over a period of 10 years, and was last heard 
from in 1934. 

We believe it to be of some significance that 
all or part of the submaxillary gland was 
present in 9 of the 11 patients who came to the 
clinic for treatment of recurrent lesions, indi- 
cating that a conservative type of primary 
operation had been performed. Although a 
second operation appeared to eradicate the 
disease in nearly all instances, it is believed 
that primary radical surgery would have fur- 
nished some insurance against recurrence of 
the lesion. 

In the group of cylindromas the tumor was 
primary in 5 and recurrent in ro instances. In 
all cases in which the lesion was primary, 
gland and tumor were removed en bloc. One 
of the patients was living 26, and another 5, 
years after operation at the time of this report. 
The rest succumbed from recurrence of metas- 
tasis; 2 of them died in spite of repeated oper- 
ations. In the second group 1 patient was liv- 
ing, at the time at which we write, 5 years 
after operation for a second recurrence. Two 
patients were treated recently and cannot be 
included in a statistical analysis of end- 
results. Concerning 2 patients we have no 
data other than that they were suffering from 
recurrence when they were last heard from. 
The 5 remaining died from carcinoma. In all 
but 2 of the recurrent tumors it was possible 
to find remnants of the submaxillary gland 
and it is possible if not probable that in these 
cases also the original “tissue sacrifice’? had 
not been adequate. 

In the “intermediate” group of neoplasms, 
tumor and gland had been removed in 4 in- 
stances. Two of the patients were living 20 
and 4 years, respectively, after operation, at 
the time of this report. In one the gland was 
extensively infiltrated, and this patient suc- 
cumbed in a year to spinal metastasis. Another 
died from recurrence in 15 months. In 3 in- 
stances only a part of the gland was removed. 
Two of these patients died from recurrence. 
We have no subsequent data on the third 
patient. 
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In the miscellaneous group, at least rem- 
nants of the submaxillary gland were found in 
all 4 recurrent tumors, indicating that a con- 
servative operation had been performed for 
removal of the primary tumor. Results were 
better in the 4 remaining cases in which gland 
and tumor were included in the operative resec- 
tion. Throughout the entire series, it may, 
then, be stated that the best results were ob- 
tained when in the primary surgical operation 
the submaxillary gland was removed. The 
difference in end-results in this particular 
respect was fairly striking in all groups except 
the group of cylindromas. The discrepancy 
in this group is probably to be explained by 
the fact that the tumors frequently infiltrated 
even beyond the confines of the gland itself. 

RESULTS OF STUDY 

Before this problem was undertaken we 
shared what we believe to be a general impres- 
sion; namely, that all submaxillary tumors are 
mixed tumors and of a low grade of malignancy. 
Nearly all of our earlier cases were so labeled 
and in these cases the rate of recurrence seemed 
unduly high. Not until we had reviewed the 
microscopic pathology did it become apparent 
that the term “mixed tumor” indeed covered 
a multitude of sins, so to speak. Many were 
cylindromas which had produced no unusual 
features in the clinical history (except for a 
high incidence of pain), but which did produce 
an entirely different outlook from the stand- 
point of ultimate recovery of the patient. To 
be sure, 7 cases belonged to an “‘intermediate”’ 
class, but even in this class “‘cylindromatous” 
features usually predominated to such an ex- 
tent that a separate grouping seemed advis- 
able. A miscellaneous group was created to in- 
clude tumors not belonging to the types we 
have just listed. 

On the basis of this classification we are in 
agreement with Ewing and McFarland (11) 
that true mixed tumors are of epithelial origin 
and that they are inherently malignant— 
adenocarcinomas of low grade. We have shown 
that recurrence of these mixed tumors is not 
uncommon, particularly when in the surgical 
attack the tumor is “enucleated,” a procedure 
which frequently leaves tumor cells behind. 
We have seen that removal of a recurrent 
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tumor is not so successful as performance of a 
complete primary radical procedure from the 
standpoint of avoidance of further involve- 
ment. It is felt, furthermore, that the surgeon 
cannot possibly distinguish at operation the 
simple mixed tumor from the highly danger- 
ous cylindroma in which recurrence frequently 
follows, even after radical operation for re- 
moval of the primary lesion. For these reasons 
we are in complete disagreement with those 
who advocate local enucleation for submaxil- 
lary tumors. The disease can be thoroughly 
eradicated only by removal of the tumor en 
bloc, the salivary gland, and the regional lymph 
nodes. In the case of the cylindroma even this 
procedure may not be effective. Microscopic 
extension beyond the limits of gross invasion 
has been repeatedly demonstrated in our cases, 
this extension having a peculiar ‘‘affinity”’ for 
perineural lymphatic structures. (Existence 
of the perineural spread of carcinoma has been 
known for years, but it has not received the 
attention it deserves. It was emphasized by 
Kahler in a recent paper on carcinoma of the 
prostate gland.) In the intermediate and mis- 
cellaneous groups of tumors as we have classi- 
fied them, the prognosis is only fair, but in 
these groups, again, the same surgical prin- 
ciples should apply, and the surgeon should 
not be deceived by apparent encapsulation of 
the tumor. 
SUMMARY 

1. Eighty-one primary submaxillary malig- 
nant tumors have been reviewed from the 
clinical and pathological aspects. 

2. True mixed tumors constituted 63 per 
cent of the series. They represented low 
grade, slowly growing adenocarcinomas usually 
not associated clinically with pain or local 
fixation. The tendency toward recurrence was 
not pronounced, except when inadequate “‘tis- 
sue sacrifice” had been carried out. 

3. Adenocarcinomas of the cylindroma type 
accounted for 18.5 per cent of the tumors. 
These cylindromas as a rule were associated 
with a short clinical history in which pain and 
local fixation were prominent features. Path- 
ologically the lesions, although they were of a 
moderate degree of malignancy, presented 
pronounced infiltrative tendencies with selec- 
tive invasion of nerves. The rate of recurrence 
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was extremely high, and the outlook generally 
unfavorable. 

4. An “intermediate” group of cases was 
found in which the tumors pathologically 
shared the features of the mixed tumors and 
the cylindromas. Clinically, also, the his- 
tories of the patients justified separation of 
the tumors into a special category. 

5. Eight patients, 9.5 per cent, had atypical 
tumors described as “miscellaneous.”’ Prog- 
nosis depended partly on the type and grade 
of the lesion and partly on the extent of lymph 
nodal involvement. 

6. Clinical follow-up studies have demon- 
strated the usefulness of the microscopic clas- 
sification we have presented, in relation to 
prognosis. 

7. Throughout the study we were impressed 
by the disappointing results which followed 
conservative operation on malignant tumors 
of the submaxillary gland. 
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THE FREE OMENTAL GRAFT 


A Clinical and Experimental Study 


J. L. McGEHEE, B.A., M.D., F.A.C.S., and M. J. TENDLER, B.S., M.D., F.A.C.S., 


Memphis, Tennessee 


HE past generation has witnessed a 
tremendous increase in the number 
of operations within the abdominal 
cavity. Concomitantly, ever multi- 
plying numbers of cases of acute and chronic 
intestinal obstruction and postoperative ad- 
hesions have arisen with this increase. With 
the myriads of surgical invasions within the 
peritoneal cavity, not only in the many large 
surgical centers but also in every rural hospi- 
tal, it is remarkable to note that the number of 
cases of adhesive obstruction and postopera- 
tive adhesions is comparatively and indeed 
very small. In a series of 511 cases of acute 
intestinal obstruction studied at Charity 
Hospital, New Orleans, over a 6 year period, 
Moss and McFetridge found 26.8 per cent 
were due to adhesions. At the John Gaston 
Hospital, Memphis, 581 cases of acute intes- 
tinal obstruction were studied, over a 10 year 
period, by us (17) and 17.2 per cent were 
found due to adhesions, either inflammatory 
or postoperative. The two hospitals men- 
tioned have large general surgical services, 
particularly in abdominal surgery. The total 
number of, cases of obstruction, due to any 
cause, is but a fraction of total number of celi- 
otomies performed in comparative periods. 
The reactions incident to inflammation of 
the peritoneum, due to bacterial invasion, 
have played a considerable part in the cause 
of intestinal obstruction of the adhesive type. 
A large percentage of obstructions, however, 
can be traced to traumas other than infection. 
The most common of these are rough handling 
of the viscera, too much instrumentation, poor 
choice of abdominal sponges and_ packs, 
exposure, and drying. It is also common to 
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find errors in operative technique that lead 
to adhesions. The main offender here is the 
operator who does not peritonealize trau- 
matized surfaces sufficiently, whether they be 
cut, crushed, lacerated, or torn. 

During the past few years free omental 
grafts have been used in 13 cases of adhesive 
obstruction, and in areas of potential obstruc- 
tion, where relatively large areas of denudation 
of visceral or parietal peritoneum resulted. In 
none of the cases reported have the clinical 
results required further abdominal surgery. 
In an effort to determine parallel results in 
animals, dogs were subjected to laparotomy; 
free omental grafts were applied to scarified 
areas, and then explored 3 months later. 


THE PREVENTION OF ADHESION FORMATION 

The advent of the aseptic era in surgery 
has done, by far, the most good in aiding in 
the prevention of adhesions after operation. 
In this present age of surgery, infection should 
not follow clean surgical cases if the usual 
diligent care is assumed by the operating 
room supervisor, her assistants, or nurses, in 
the routine, but ever careful, preparation of 
the linens, drapes, sponges, and instruments. 
The word routine is dangerous. But “eternal 
vigilance is the price of peace,’ and this 
vigilance requires frequent rechecks of steri- 
lizers, temperatures, autoclave pressures, etc. 
Breaks in sterile technique occur among the 
best operating room teams. Should there be 
any question or doubt as to a break, the very 
fact that there is a question or a doubt about 
the break, rectification should be made with- 
out any hesitation. This would be an excellent 
“routine.”’ It would save time, tempers, and 
sometimes lives. The use of skin antiseptics 
should be carefully guarded, as well as any 
other chemical compounds when the peri- 
toneal cavity and contents are exposed. The 
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skin incision should be covered with laparot- 
omy sponges or towels carefully. If it could 
be remembered that the surface of the skin, 
only, has been rendered free of live organisms, 
not its deeper layers, nor the hair follicles, the 
sweat glands nor the sebaceous glands, more 
rigid protection would be diligently carried 
out in protecting the delicate peritoneal 
surfaces from these ever present dangers of 
bacterial contamination. It is well under- 
stood that trauma must take place to peri- 
toneal surfaces no matter how gently the 
manipulations are carried out. That trauma 
can be minimized by gentler handling, gentler 
packing off of viscera, gentler retraction, of 
the parietal peritoneum and viscera, is easily 
understood; especially when one realizes that 
the peritoneum is nothing more than a single 
layer of delicate flattened cells with a very 
delicate basement membrane. It can offer not 
a whit of resistance. The peritoneum cannot 
resist exposure to air for many moments 
without drying. Drying produces death of 
this delicate surface rapidly as proved long 
ago by Walthard. He advocated soft, warm, 
moist gauze packs as a preventative. These 
should be changed frequently to prevent 
cooling. In order further to minimize trauma, 
both Coffey and Gellhorn object to the use of 
gauze packs, moist or dry, and advocate thin 
rubber sheeting instead. The modern rubber 
glove is an excellent agent to employ in the 
handling of viscera. When moistened with 
warm saline it is difficult to conceive that 
many pavement cells are devitalized by its 
gentle application. Instruments of steel are 
difficult to devise in order to make them 
trauma proof. They are usually too rigid, 
toothed, corrugated, or lined too deeply. The 
hemostat, the Allis forceps, the usual run of 
thumb forceps, smooth or toothed, and even 
the Percy-Allis forceps are mentioned only to 
be condemned. A _ rubber-covered thumb 
forceps, the resilient type of Babcock forceps 
or its modification advocated by one of us (17) 
may be employed assuring a minimum of 
trauma—yet trauma nevertheless. 

Many cases of postoperative adhesions can 
be attributed to poor operative techniques 
other than those which have been mentioned. 
Most glaring of them all is the peculiar 
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practice of neglecting to peritonealize injured, 
lacerated, or crushed surfaces. It has been 
the visual experience of many in the past to 
have witnessed this grave omission. Appar- 
ently, the guilty operator has inherent faith 
in the ability of the peritoneum to withstand 
not only the extensive trauma of the operative 
procedure at hand but also that it will always 
be able to “cover up,” his errors of denudation, 
laceration, and cut surfaces. 

Much research and clinical experimenta- 
tion has been carried out in the past gen- 
eration in an effort to guard the peritoneal 
cavity against the formation of adhesions as 
well as to guard it from postoperative infec- 
tions. The scope of this paper is too limited 
to attempt a discussion of the numerous pro- 
phylactic agents employed. A number of 
them have enthusiastic clinical, as well as 
research, reports to substantiate them. 


THE ATTACHED OMENTUM 


The ubiquitous omentum has not received 
the support it should as an agent in adhesion 
prevention. There are many uses to which it 
may be harnessed. Mann advocates its use in 
adhesion prevention, as do Sweet, Chaney 
and Willson (23). The latter group carried out 
a long series of excellent experiments with free 
and attached omental grafts. Springer also 
used attached omentum freely. Many good 
surgeons use attached omentum to cover the 
repair of ruptured peptic ulcers, the damaged 
areas following cholecystectomy and chole- 
dochostomy. Over intestinal anastomoses, 
duodenal stumps, denuded parietal or visceral 
peritoneum, around enterostomy tubes, be- 
neath abdominal incisions, the omentum is 
freely employed to good advantage. In 
checking hemorrhage from parenchymatous 
organs, Loewy suggests its use in liver, spleen, 
and kidney damage. Clark and Byford, how- 
ever, warn against its use because its attach- 
ment to the denuded or inflamed area may 
interfere with normal physiology of the 
stomach and transverse colon. This may be 
true especially in its use in pelvic denudations 
or infections. Pirone, Wilkie, and Bost 
recommend, and have used, attached omen- 
tum as a “wrapping” about a strangulated 
portion of the intestine, the viability of which 
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is doubtful, or when the patient’s condition 
does not warrant resection. One other danger 
of the attached graft is that of intestinal 
obstruction. This may occur in one of two 
ways: the most common, the volvulus-like 
loop of small bowel which becomes twisted 
about the omental pedicle; the other the con- 
tracted “wrap” of greater omentum often 
seen in complete and chronic obstructions of 
terminal ileum or in ileocecal valve region. 
Binne warns against the possibility of internal 
hernia in the use of attached grafts. 


THE FREE OMENTAL GRAFT 

Senn, in 1888, was the first to advocate the 
use of the free omental graft. Experimentally, 
he found the grafts adhered firmly to the 
surfaces to which they were applied. They 
had become well vascularized in a very short 
time. He used 4 dogs in his experiments, 
observing his results in 36 hours to 8 days. 
His results were better with those grafts 
placed upon scarified intestine. Brocq, Ducas- 
taing, and Reilly (5) established the fact that 
free grafts not only were successful, but in 
addition, that the surface endothelium of the 
transplanted omentum persists. Peet and 
Finton studied omental grafts histologically, 
determining that in dogs the grafts survive 
unchanged for at least 6 months. They 
recommend that the thinner the graft used 
the better. Bennett covered a _ perforated 
peptic ulcer successfully with free grafts. 
Adversely, Springer and Wilkie, though they 
do not consider free grafts unsatisfactory, 
believe they lead to further peritoneal ad- 
hesions. Bothe, in an extensive histological 
study, found that the surface endothelium of 
the free graft not only persists, but at the end 
of 2 weeks is continuous with the endothelium 
of the recipient organ. Sweet, Chaney and 
Willson found that free, as well as attached 
omental grafts were efficacious in covering 
suture lines—and remain free from other 
adhesions. Freeman, in a purely clinical 
report recommends enthusiastically the use 
of free grafts to replace lost portions of peri- 
toneum, to prevent adhesions, to strengthen 
suture lines, and to check hemorrhage from 
parenchymatous organs. Another detailed 


and accurate experimental report is one by 
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Davis, who transplanted free grafts to stom- 
ach, intestine, liver, spleen, kidney, bladder, 
and denuded areas of peritoneum, with excel- 
lent results. He found that the grafts survived 
well throughout his experiments. Mann, 
though not very enthusiastic about free 
grafts, states “if, however, infinite care was 
used in handling the transplant, so that the 
delicate cells would not be injured, and in 
tucking in the edges so that none of the cut 
surface was exposed, it was found possible to 
cover a traumatized area so that few, if any, 
adhesions occurred.”’ Graham, in 1934, pre- 
sented a detailed clinical report of 20 cases of 
free omental grafts collected from the Metho- 
dist Hospital records in Brooklyn, New York. 
The grafts were used in a variety of condi- 
tions, including terminal ileum, mesentery, 
suture line, liver and duodenum, abdominal 
wall defect, leaking ureter, gall-bladder fossa, 
and pylorus and duodenum, etc. The results 
warrant Graham’s concluding that free omen- 
tal grafts will live; they are hemostatic; they 
aid in preserving peristalsis; they strengthen 
weak suture lines; they resist infection. 

In the technique of omental grafting, 
Freeman recommends the following. The 
pedicle should not be puckered by ligation; 
the free border of the omentum should be used 
to avoid large vessels; the graft should be 
carefully sutured in place with fine catgut; 
the transplant must extend beyond the raw 
surface. To these precepts should be added 
Mann’s admonition: to roll, or tuck under, 
the cut edges of the graft. 

Clinical reports are still too meager con- 
cerning the ultimate fate of the omental graft. 
In 3 of Graham’s case records was there an 
opportunity to examine the grafts. Although 
all three grafts were found intact, this number 
is entirely too small from which to draw con- 
clusions containing final conviction. We must 
await more clinical reports which will contain 
data of grafts examined at re-explorations or 
at autopsies. 


CLINICAL REPORT OF 13 CASES TREATED 
WITH FREE OMENTAL GRAFTS 


Hardly a conversation with any surgeon, 
when the subject of free omental grafts is 
brought up, does not bring forth a statement 
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Fig. 1. Case 1. a, Results of cholecystectomy 1 year 
previously. Hepatic flexure of colon, duodenum, and-py- 
lorus densely adherent to liver and gall bladder fossa. b, 


which runs something like this: “Oh, I’ve 
applied free grafts now and then, and I’ve 
seen Dr. So-and-So apply them.”’ When con- 
versation continues, and we wish to learn 
what happened in those patients who were 
subjected to the grafts, the answers became 
extremely vague. Witness the dearth of de- 
tailed clinical reports. The last, and only 
report worthy of mention is Graham’s, pub- 
lished in 1934. Excellent reports such as his, 
probably lie tucked away, embryonically, in 
the cortex of many a surgeon, and in his office 
records. We hope the following tabulation of 
our 13 private patients will stimulate more 
than a few to put their office force to work, as 
we did, to help substantiate the fine experi- 
mental data of the literature on this interest- 
ing subject. We would be delighted to learn 
of Dr. So-and-So’s experience with free grafts. 
Probably a summary of these collected per- 
sonal observations and records could be 
published in a few years hence. 

The authors “‘regret’’ that re-explorations 
or autopsy material have been unavailable in 
this series, but the clinical results have cer- 
tainly proved most encouraging to us. 

CasF 1. (Fig. 1.) D. P., female, aged 56 years, was 
operated upon May 6, 1936. She had previously had 
a cholecystectomy, in 1935. Patient was admitted 
to the hospital because of “‘gall-bladder colic,” as 
before first operation, requiring morphine for relief. 
The icterus index was 5. The gastrointestinal series 
showed marked duodenal deformity. When the ab- 
domen was opened, thick bands of adhesions binding 
the duodenum, pyloric end of stomach, and trans- 
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After sharp and blunt dissection: Denudation of gall-blad- 
der fossa, liver, hepatic flexure of colon, duodenum, and 
pylorus. c, Free omental grafts cover all denuded areas. 


verse colon to the region of the gall-bladder fossa 
were noted. The first portion of the duodenum was 
markedly contracted. Operation consisted of sharp 
dissection, releasing the stomach, duodenum, and 
transverse colon from the liver and the gall-bladder 
fossa. Grafts were applied (1) 8 by 6 centimeters, to 
the liver and gall-bladder fossa; (2) 10 by 8 centi- 
meters, to the stomach and duodenum; and (3) 6 by 
6 centimeters, to the transverse colon and mesocolon. 
There has been no recurrence of ‘‘gall-bladder colic” 
to date. The gastrointestinal series is now normal. 

CasE 2.58. S., female, aged 28 years, was operated 
upon August 17, 1937. In 1930 she had had an ap- 
pendectomy and right salpingectomy. She com- 
plained of colic-like pain, nausea and vomiting. The 
terminal ileum was completely blocked by adhesions, 
the result of right chronic pelvic inflammatory dis- 
ease. The left adnexa were normal. Operation 
consisted of right oophorectomy. A graft, 10 by 6 
centimeters, was applied to the denuded terminal 
ileum. No recurrence of symptoms to date. 

CasE 3. W. B., female, aged 31 years, was operated 
upon October 24, 1937. In 1930 appendectomy had 
been done. Patient complained of lower abdominal 
pain, nausea and vomiting, dysuria, frequency, and 
a loss of 15 pounds in weight during 2 months pre- 
vious to admission to the hospital. There was a pro- 
fuse vaginal discharge, bilateral adnexal enlargement 
and tenderness. At operation the following were 
noted: a chronic bilateral tubo-ovarian abscess and 
the terminal ileum densely adherent to the right ad- 
nexal mass for a distance of 10 centimeters. Bilateral 
salpingo-oophorectomy was performed, with blunt 
dissection of terminal ileum and coagulation of cer- 
vix. A graft, 12 by 6 centimeters, was applied to de- 
nuded terminal ileum. No recurrence to date. 

Case 4. (Fig. 3.) D. D., female, aged 27 years, was 
operated upon January 1, 1939. In 1929, appendec- 
tomy had been performed; the appendix was rup- 
tured and there was an acute generalized peritonitis. 
Examination revealed vomiting; distention, grade 
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Fig. 2. Case 3. 
right adnexal mass. 
omental graft to terminal ileum. 


II]; and pain throughout the lower abdomen of colic- 
like nature, which had been present for 6 days before 
admission to the hospital. No gas or feces had been 
passed for 72 hours. When the abdomen was opened 
thick layers of adhesions were noted throughout the 
right iliac fossa; as well as chronic bilateral tubo- 
ovarian disease. The sigmoid was adherent to the 
uterus and left adnexal mass. The terminal ileum 
was densely adherent to the right adnexa. Bilateral 
salpingo-oophorectomy and supravaginal hysterec- 
tomy were done. Grafts were applied as follows: (1) 
16 by 5 centimeter graft to cover denudation of left 
broad ligament and anterior sigmoid; (2) a 6 by 6 
centimeter graft to cover denuded terminal ileum. 
Patient gained in weight and has had no gastrointes- 
tinal disturbances since discharge from hospital. 
CasE 5. W. H. C., female, aged 40 years, was oper- 
ated upon January 28, 1940. Bilateral salpingo- 
oophorectomy had been done in 1926. Patient com- 
plained of colic-like pain, vomiting and distention, 
grade II. No feces had passed for 4 days, no gas for 


c 


a, Chronic bilateral tubo-ovarian abscess. Terminal ileum densely adherent to 
b, Bilateral salpingo-oophorectomy, denudation of terminal ileum. c, 


Free 


24 hours. When the abdomen was opened the ter- 
minal ileum was found to be densely adherent to the 
right broad ligament posteriorly for 6 centimeters, 
kinked, and completely obstructed. Operation con- 
sisted of resuspension of the uterus (Barrett) and 
peritonealization of the posterior wall of the right 
broad ligament. A graft, 8 by 5 centimeters, was 
applied to the terminal ileum. Following operation 
bowel movements have been normal for first time in 
4 years, and there has been no recurrence of the colic. 

Case 6. M.C.W., female, aged 23 years, was oper- 
ated upon April 24, 1940. Patient complained of 
alternating constipation and diarrhea. Peristalsis 
was visible; distention grade II. Scout film showed 
much gas in small intestine. The preoperative diag- 
nosis was left ovarian cyst, infected, with chronic 
intestinal obstruction. When the abdomen was op- 
ened a large left cystic tubo-ovarian mass was noted 
wedged into the pelvis minor; also right chronic sal- 
pingitis. At operation the left adnexal mass was 
excised and a right salpingectomy performed. A 
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Case 4. 


lig. 3. 


a, Chronic bilateral tubo-ovarian disease. Sigmoid and terminal ileum both densely 


adherent to adnexal masses and uterus. b, Bilateral salpingo-oophorectomy and supravaginal hysterec- 
tomy, complete peritonealization of lesser pelvis but denudation of sigmoid and terminal ileum. c, Free 


omental grafts to sigmoid and terminal ileum. 


graft, 10 by 6 centimeters, was applied to cover the 
area of denudation in the left broad ligament’s pos- 
terior leaf. Patient made a complete recovery and 
has no gastrointestinal symptoms. 

CasE 7. L.E.T., female, aged 33 years, was oper- 
ated upon on December 27, 1940. Patient complained 
of marked pain and tenderness in the right lower 
quadrant, of 2 months’ duration. A tumor was found 
in the lower abdomen 4 months ago. A preoperative 
diagnosis of fibromyoma of the uterus and chronic 
pelvic inflammatory disease was made. Operation 
revealed multiple myomas of the uterus, chronic bi- 
lateral salpingo-oophoritis, and the terminal ileum 
densely adherent to right adnexa. Operation: supra- 
vaginal hysterectomy, bilateral salpingo-oophorec- 
tomy, andappendectomy. A graft, 8 by 6 centimeters, 
was applied to denuded terminalileum. Patient made 
complete recovery and has remained well to date. 

Case 8. J. A. S., female, aged 41 years, was oper- 
ated upon on January 4, 1941. Examination revealed 
lower abdominal pain; low grade fever, of 3 months’ 


duration; profuse vaginal discharge. A preoperative 
diagnosis was made of chronic pelvic inflammatory 
disease. Pathological examination revealed a right 
pyosalpinx, left chronic salpingitis, marked diffuse 
cystic degeneration of both ovaries, 12 centimeters 
of terminal ileum densely adherent over right pyosal- 
pinx, and suppurative endocervicitis. . Operation 
consisted of bilateral salpingo-oophorectomy, appen- 
dectomy, and coagulation of cervix. A graft, 14 by 6 
centimeters, was applied to denuded terminal ileum. 
Patient has remained cured to date. 

CasE 9. J. G. C., female, aged 34 years, was oper- 
ated upon on January 13, 1941. She had previously 
been operated upon, in 1933, at which time a right 
salpingo-oophorectomy and appendectomy had been 
performed. Examination revealed lower abdominal 
pain, excessive menstruation, habitual constipation 
since last operation. A preoperative diagnosis of 
chronic pelvic inflammatory disease and chronic in- 
testinal obstruction was made. When the abdomen 
was opened a left chronic pyosalpingitis and oophor- 
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itis were found, densely adherent to the uterus, blad- 
der and terminal ileum. The uterus was completely 
denuded of peritoneum after dissection. Operation 
consisted of left salpingo-oophorectomy, supravag- 
inal hysterectomy, and complete peritonealization 
of the pelvis. A graft, 8 by 6 centimeters, was ap- 
plied to the denuded terminal ileum. Since oper- 
ation the bowel movements have been regular and 
normal and there has been no recurrence of the pain. 

CasE to. C. O., female, aged 28 years, was oper- 
ated upon January 14, 1941. She had previously 





Fig. 5. Case 13. a, Acute intestinal obstruction. Appen- 
dicitis, with rupture, 2 years previously. }Knuckling of 
terminal ileum upon cecum; ileum densely adherent to 
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Fig. 4. Case 11. a, Chronic pericholecystitis with duo- 
denal and pyloric adhesions, cholecystogram positive for 
cholecystic disease; gastrointestinal series positive for duo- 
denal ulcer after complete atropinization. b, Cholecyst- 
ectomy; denudation of duodenum and pylorus. No 
evidence of duodenal ulcer. c, Free omental graft to 
duodenum and pylorus. 


been operated upon, first in 1921 for ruptured appen- 
dix and generalized peritonitis, at which time the 
appendix was removed; and again in 1926 for chronic 
intestinal obstruction when adhesions were broken 
up and a right salpingo-oophorectomy was done. 
Examination revealed colic-like pain; grade IV dis- 
tention. No feces or gas had been passed for 3 days 
previous to admission. Operation, after preparation, 
was done 2 days after admission. When the abdomen 
was opened there was revealed an old, healed, rup- 
tured appendix with the terminal ileum adherent to 





right iliac fossa also. b, Denudation of terminal ileum and 
cecum after sharp and blunt dissection. c, Free omental 
grafts to terminal ileum and cecum. 
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Fig. 6. Technique of peritonealizing omental stumps and vessels. a, First knot tied upon 


anterior or posterior leaf of intact omentum. b, Ends of ligature rethreaded. 


Edge rolled, 


then with blunt end of needle passed through omentum 1 to 2 centimeters above rolled edge, 
the second knot is tied. c, Completely peritonealized omental stump. 


it and to the cecum. A total of approximately 20 
centimeters of parts of the ileum was adherent to the 
uterus and left adnexa, burying the uterus com- 
pletely. The right adnexa were absent. Operation 
consisted of appendectomy, supravaginal hysterec- 
tomy, left salpingo-oophorectomy and complete 
peritonealization of the pelvis. Grafts were applied 
as follows: (1) a 9 by 6 centimeter graft to the ter- 
minal ileum and cecum; (2) a 10 by 6 centimeter 
graft to one portion of the pelvic ileum; (3) a 6 by 6 
centimeter graft to another portion of the pelvic 
ileum. Since operation, bowel movements are regular 
and there have been no gastrointestinal symptoms. 

Case 11. B. R. W., female, aged 26 years, secundi- 
para, was operated upon June 8, 1941. Patient pre- 
sented the textbook picture of chronic cholecystitis 
following marked digestive disturbances through 
both pregnancies; colic-like attacks suggestive of 
stone. A cholecystogram was positive for cholecysti- 
tis but no stones were visible. A gastrointestinal 
series was positive for duodenal ulcer after complete 
atropinization. When the abdomen was opened 
there was revealed a strawberry gall bladder with 
thick pericholecystic adhesions involving the gall 
bladder and entire anterior wall of the first portion 
of duodenum. There were no stones in gall bladder 
or ducts. Cholecystectomy was performed and first 
portion of duodenum was completely denuded. A 
graft, 8 by 6 centimeters, was applied to the denuded 
duodenum. Since operation patient has had complete 
relief from digestive attacks and pain, is on regular 
diet, and has no distress after eating. 


CasE 12. C. B. K., female, aged 26 years, was oper- 
ated upon on August 3, 1941. She had previously 
had a cesarean section in 1939, and in 1940 adhe- 
sions between the small intestine and the uterine scar 
were broken up to relieve an acute intestinal obstruc- 
tion. Examination revealed colic-like pain, vomiting 





Fig. 7. 
Grafts measured 10 by 5 centimeters. Intestine completely 
encircled. Number 50, J & P Coats cotton sutures used, 
every 2 centimeters. Edges rolled under. Sutures clipped 
short. 


Omental graft as applied in dog experiments. 
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Fig. 8. Results in unscarified ileum experiments. a, left 
Photograph of ileum held in right hand, showing the great- 
er omentum completely enveloping area of graft. Sutures 


and grade II distention. No feces or gas had been 
passed for 24 hours previous to admission. The ab- 
domen was opened and the terminal ileum and urin- 
ary bladder were found to bury the uterus complete- 
ly with adhesions. The uterus, after dissection, was 
found to be completely denuded. The terminal ileum 
was denuded for 8 centimeters. Supravaginal hyster- 
ectomy was done with complete peritonealization of 
pelvis. A graft, 10 by 6 centimeters, was applied to 
terminal ileum. Patient has had complete relief. 
Case 13. M. B. M., male, aged 24 years, was oper- 
ated upon on September 5, 1941. In 1939 appendec- 
tomy had been done for a ruptured appendix and 
localized peritonitis. Patient suffered from colic-like 
pain, was nauseated and vomited, and had passed 
no feces or gas for 36 hours previous to admission. 
Distention was grade II. When the abdomen was 
opened thick bands of adhesions were seen plas- 
tering the terminal ileum to the posterior right iliac 
fossa wall, completely occluding the lumen for to 
centimeters, just proximal to the cecum. The ileum 


ey) 
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Fig. 9. Scarified ileum. Dog 1. a, left, Photograph show- 
ing excellent smooth glistening patch. Outlined only by 


are seen to glisten through omentum. There are no other 
adhesions present. b, Sketch showing mirror image of 
photograph. 


about the ileocecal valve was knuckled into the ce- 
cum by adhesions. Proximally, the ileum was greatly 
distended. At operation the adhesions were broken 
up by blunt dissection. A graft, 12 by 6 centimeters, 
was applied to the denuded ileum and one, 6 by 6 
centimeters, to the denuded cecum. Since operation 
patient has had complete relief of his symptoms. 


In all the grafts applied, Freeman’s and 
Mann’s technical rules were carried out care- 
fully. Grafts were taken from the thinnest 
portion of the omentum. Care was exercised 
in reperitonealizing the omental stumps and 
vessels. Figure 6 illustrates our method of 
burying the cut edges and vascular bunchings. 
The ends of the ligature are rethreaded after 
tying the knot upon the anterior or the pos- 
terior leaf of the cut edge. With the blunt end 
of the needle, the ends are then passed through 





sutures. Very little fat left in graft. b, Sketch showing 
mirror image of photograph. 
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Fig. 10. Scarified ileum. Dog 2. a, left, Photograph which 
shows that practically no fat has been left in this graft. It 
is difficult to distinguish epithelium of graft from epithe- 


the intact omentum about 1 centimeter apart 
from each other and at the same level. As 
the new knot is tied, the cut surface rolls under 
the posterior (or anterior) leaf of the omen- 
tum, thus peritonealizing it completely. Care 
was exercised in not removing any more 
omentum than was needed. Freeman points 
out that gastric hemorrhages may result from 
the excessive removal or complete resection 
of it. Friedrich also warns that small multiple 
areas of necrosis in the liver might occur with 
excessive resection of omentum, due to small 
emboli arising in the larger veins of the 
omentum, which are washed into the liver. 
However, no serious consequences have re- 
sulted from either phenomenon. There were 
no such complications in cases herein reported. 
The grafts were handled with the rubber- 
gloved hand mainly. Smooth forceps were 
otherwise utilized in its handling. The grafts 
were kept between moist, warm normal saline 
soaked laparotomy sponges until utilized. 
The grafts were sutured in place with No. 
ooooo gastrointestinal catgut with the atrau- 
matic needle. Interrupted sutures, every 2 
to 3 centimeters were used. The grafts over- 
lay the area of trauma for at least 0.5 to 1 


Fig. 11. Results in scarified ileum. Dog 3. a, left, Photo- 
graph which shows that graft is smooth and glistening. 
The mesenteric vessels can easily be seen to have extended 
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lium of ileum. Sutures alone indicate position of graft. No 
adhesions are present. b, Sketch showing mirror image 
of photograph. 


centimeter. This precaution was taken for 
two reasons: first to cover the area of trauma 
completely; second, to allow for the tuck or 
roll of the graft edge. Tension of the graft 
was scrupulously avoided: (1) to guard 
against the tearing out of sutures, (2) to inter- 
fere as little as possible with peristalsis during 
the reparative stages, (3) to allow for swelling 
and edema normally accompanying repair. 
The postoperative convalescence of the 
patients was in no way different from that of 
those operated upon for other major intra- 
abdominal conditions. It was noted in some 
cases that, before the abdomen was closed and 
the grafted segment finally inspected, there 
seemed to be a temporary splinting of the 
segment. Peristalsis was greatly lessened in 
tone and at times absent. The peristaltic 
sounds, after operation, were normal, however. 
With a further follow-up of these patients 
and the addition of new ones to the series, 
perhaps a more convincing report may result. 


FREE OMENTAL GRAFTS IN DOGS 
A series of 10 dogs was operated upon 
under open ether on successive days. As in 


Senn’s experiments, unscarified and scarified 





their ramifications into the grafted area. There are no 
adhesions present. b, Sketch showing a mirror image of 
the photograph. 
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Fig. 12. Scarified ileum. Dog 5. a, Photograph showing 


excellent graft. Note ramifications of mesenteric vessels 
intestine, were used as a base for the grafts. 

In 5 dogs, free grafts 10 by 6 centimeters, 
were detached from the free border of the 
omentum. These grafts were attached with- 
out any injury to the intestine whatsoever 
(except for the needle punctures) to the en- 
tire circumference of the terminal ileum, 
about 30 centimeters, from the ileocecal valve. 
For fixation, No. 50 cotton sutures! were 
used, approximately every 2 centimeters. In 
order to ensure future mesenteric blood sup- 
ply the grafts were run on both sides, upon 
the mesenteric borders of the ileum. The 
edges were carefully tucked under, and the 
sutures were clipped very short (Fig. 7). 

In 5 more dogs, the surface of the terminal 
ileum, about 30 centimeters, from the ileo- 
cecal valve, was scarified over an area roughly 
8 by 3 centimeters. Scarification was done 
with the cutting edge of a dull scalpel. Com- 
plete macroscopic denudation was easily 
accomplished. After the scarified surface was 
rubbed with a dry gauze sponge, the graft 
was then applied as in the first series. 

From go to 1oo days after the application 
of the grafts, the dogs were relaparotomized. 
In Table I are tabulated the results of the 
experiments upon the unscarified intestine, 
and in Table II are the results upon the 
scarified group. 

In all of the dogs (5) where the grafts were 
laid upon the unharmed ileum (Table I), the 
omentum had completely wrapped itself 
around the segment operated upon in such a 
way that it was impossible to tell graft from 
enveloping omentum (Fig. 8 a and b). The 
only identifying remains of the grafts were the 

1J. & P. Coats 


into graft. This graft is sharply demarcated. 
showing mirror image of photograph. 


b, Sketch 


cotton sutures used in securing the grafts in 
place. There were no other adhesions to 
intestines or to the omentum. The area of 
the omentum from which the free grafts had 
been excised had smoothed out completely, 
though the ligatures were still loosely in place, 
in several instances. 


TABLE I.—FREE OMENTAL GRAFTS 
APPLIED TO UNSCARIFIED ILEUM 
(Relaparotomized after 3 months) 

Dog 1: Normal omentum envelops grafted area through- 
out its length. Sutures, in place, glisten through omen- 

tum. No other adhesions. 

Dog 2: Graft enveloped as in Dog 1. Part of graft fused 
completely with omentum. No other adhesions. 

Dog 3: Same as Dog 2. 

Dog 4: Same as Dog 2. 

Dog 5: Same as Dog t. 

In 4 of the dogs in which the grafts had 
been applied to scarified intestine (Table II) 
the resulting patch was identified by the 
sutures still in place. The graft in all 4 dogs 
mentioned required careful inspection in order 
to outline it at all from normal ileum, so 
smooth and glistening was the surface (Figs. 
9g aand b, toa and b, 11 aand b, 12 aand b). 
The only irregularities consisted of blood 
vessels which had grown into the grafts from 
the mesentery, and the remaining suture 
knots. Peristalsis continued normally through 
the grafts. Fine long white strands could be 
detected, running veil-like, through the length 
and breadth of the patch. They resembled 
strands of replacement fibrous connective tis- 
sue. Very little of the original fat of the graft 
remained. Roughly estimating it, not more 
than 25 per cent of the original fat in any of 
the grafts, remained after 3 months. The 


circumference and the diameter of the patched 
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area were no different from the remainder of 
ileum. There were no evidences of adhesions 
between omentum and intestinal loops, nor 
between intestinal loops. 

In the remaining dog in this series, the 
omentum had crept up under the sutures of 
the dorsal mesenteric side for about 1 centi- 
meter. The result in this dog looked almost 
exactly like those in the first series—of un- 
scarified intestine. (Fig. 8 a and b). Omentum, 
the width of the graft, approximately, had 
wrapped itself about the entire segment. There 
was no interference with peristalsis however. 
There was no diminution of circumference nor 
diameter of the involved segment. Failure in 
this case is believed to be due to inadequate 
suturing of graft on dorsal mesenteric side. 


TABLE II.—FREE OMENTAL GRAFTS APPLIED 
TO SCARIFIED ILEUM 
(Relaparotomized after 3 months) 


Dog 1: Smooth glistening patch; outlined only by sutures; 
very little fat remaining; no adhesions. 

Dog 2: Smooth glistening patch; extension of mesenteric 
vessels into graft quite prominent; no adhesions. 

Dog 3: Smooth, glistening patch; very little fat—not over 
10 per cent, remaining; no adhesions. 

Dog 4: Omentum envelops grafted area completely; omen- 
tum had crept up under dorsal mesenteric side sutures; 
no other adhesions. 

Dog 5: Smooth, glistening patch; mesenteric vessel exten- 
sion prominent; no adhesions. 


A small series of experimental grafts, such 
as this one, is valuable personally, more than 
it is for publication. It revealed technical 
errors, such as clinical autopsy material might. 
It showed clearly what happens to the well 
placed graft and to the one poorly attached. 
From evidence gathered after 3 months, it 
could be deduced, as shown by others (9, 19, 
23), that the ultimate fate of the graft is com- 
plete absorption of its fat and that, except for 
its outline by use of nonabsorbable suture 
material, it would be difficult to identify. 


SUMMARY 


A clinical and experimental study of the free 
omental graft is presented. Improvements in 
the fundamentals of abdominal surgical tech- 
nique are emphasized. Thirteen clinical cases 
are reported in detail. 

Free omental grafts upon scarified and 
unscarified intestine, after Senn’s experiments, 
were tried in 10 dogs; reports are presented. 


CONCLUSIONS 


1. The free omental graft is a rational and 
homologous agent, easily available and easily 
utilized, in those cases of adhesions, adhesive 
obstruction, or in other conditions, wherein 
areas of denudation of peritoneum occur. 

2. Thirteen patients treated with free omen- 
tal grafts have remained clinically well since 
operation. 

3. In dogs, the better graft results when the 
surface used as a base is first thoroughly scari- 
fied. When normal peritoneal surface is used 
as a base, the graft becomes enveloped by the 
intact omentum. These statements corrobo- 
rate Senn’s results. In 5 dogs, subjected to 
free omental grafts, in which the peritoneum 
was scarified, 4 showed perfect results. The 
fifth result was poor. In 5 dogs, subjected to 
free omental grafts, in which the peritoneum 
was not injured, all 5 resulted poorly. 

4. The scarcity of clinical reports with rela- 
parotomy and postmortem findings, on the 
use of the free omental graft, precludes form- 
ing any final opinions. It is hoped that this 
paper, with its optimistic personal data, 
might stimulate publication of other, but 
more complete, clinical series. 
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THE ROLE OF HYPERTENSION AND PANCREATIC EROSION 
IN MASSIVE FATAL HEMORRHAGE FROM 
GASTRIC AND DUODENAL ULCERS 


JOHN R. SCHENKEN, M.D., EDWARD L. BURNS, M.D., and 
URBAN MAES, M.D, F.A.C.S., New Orleans, Louisiana 


ANY factors influence the prog- 
nosis of massive hemorrhage from 

a gastric or duodenal ulcer. 
Among those most frequently 
mentioned in reports on this subject are: 
(1) age, (2) number of hemorrhages, (3) arter- 
iosclerosis, (4) chronicity, (5) sex, and (6) 

location. 

The factors which are less frequently men- 
tioned are: (1) hypertension, (2) erosion of 
the pancreaticoduodenal artery, and (3) bleed- 
ing from granulation tissue buds in the base of 
the ulcer. 

In a review of postmortem examinations of 
cases of fatal gastric and duodenal ulcer, we 
were impressed by the high incidence of hyper- 
tension and pancreatic erosion in those pa- 
tients who died of massive hemorrhage. 


MATERIALS AND METHODS 


In the Charity Hospital of Louisiana during 
the period from 1935-1941 the bodies of 81 
patients who died as the result of gastric or 
duodenal ulcer were subjected to postmortem 
examination. Multiple ulcers were found in 
11 cases, but only the ulcer which was respon- 
sible for the patient’s death was used for the 
purpose of analysis. 

The cases were divided into gastric and duo- 
denal ulcer groups and in each group analyses 
were made concerning: (1) the distribution of 
ulcers according to sex and color, (2) the pri- 
mary cause of death, (3) the age range and 
average age of the patients at death, (4) the 
incidence of hypertension, and (5) the inci- 
dence of pancreatic erosion. 

The presence of hypertension was estab- 
lished by reviewing the clinic and hospital 
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history records and the postmortem protocols. 
Because some patients were in a state of shock 
throughout their last hospital stay, previous 
blood pressure readings taken when shock was 
not present, were reviewed on all cases. 

Nineteen patients had hypertension. In 12, 
there was a diastolic blood pressure of go or 
more millimeters of mercury and a cardiac 
hypertrophy. Most of these patients also 
showed nephrosclerosis. In 5 the diagnosis of 
hypertension was based largely on the record 
of an elevated blood pressure. Four of these 
5 patients showed diastolic blood pressures of 
100 or more millimeters of mercury, and one 
maintained a blood pressure of 130/76 milli- 
meters of mercury in the presence of a gastric 
hemorrhage so severe that physical signs of 
shock and subjective symptoms of cerebral 
anemia were present. In 2 cases, cardiac hy- 
pertrophy alone formed the basis of the diag- 
nosis. Causes of hypertrophy other than an 
elevated blood pressure were excluded. 

Ten patients were classified as questionable 
cases of hypertension because the data con- 
tained in the clinical and postmortem records, 
although suggestive of hypertension, were 
incomplete. These were counted as patients 
without hypertension in the calculation of 
percentages. The 52 remaining patients 
showed no clinical or postmortem evidence 
of hypertension. 

With one exception (patient in shock with 
a blood pressure of 130/76 millimeters of 
mercury), the classification into the three 
groups was made without knowledge of the 
cause of death. 


RESULTS 


Distribution of gastric and duodenal ulcers 
according to sex and color. Forty-six, 56.7 per 
cent, of the 81 ulcers occurred in white patients 
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and 35, 43.2 per cent, occurred in negroes. 
Of the 46 ulcers found in white patients, 44 
were found in males, and of the 35 ulcers 
found in colored patients, 31 occurred in 
males. 

Thirty-three, 40.7 per cent, of the 81 ulcers 
were gastric and 48, 59.2 per cent, were duo- 
denal. In white patients the ratio of duodenal 
to gastric ulcers was almost 2:1, whereas in 
negroes the ulcers occurred with almost equal 
frequency in the two sites. 

Cause of death. Hemorrhage was the cause 
of death in 11 gastric and 8 duodenal ulcers, 
a total of 19 cases, 23.3 per cent. Perforation 
with ensuing localized or generalized inflam- 
mation in the peritoneal cavity caused death 
in 19 gastric and 36 duodenal ulcers, a total of 
55 cases, 67.9 per cent. Miscellaneous causes 
accounted for death in 3 gastric and 4 duo- 
denal ulcers, a total of 7 cases, 8.6 per cent. 
Among these cases there were 3 deaths from 
obstruction, 2 from operative procedures, and 
1 each from bronchopneumonia and postopera- 
tive peritonitis. 

Colored patients predominated in the group 
in which death was due to hemorrhage, and 
white patients in the group in which perfo- 
ration was the cause of death. 

Analysis of age. The average age of the 
colored patients in each group was less than 
that of the white patients in the corresponding 
group. The average age of patients who died 
of hemorrhage was 59.7 years; in those who 
died of perforation it was 50.1 years. 

Relation of hypertension to cause of death. 
The incidence of hypertension in the entire 
group of 81 patients was 23.4 per cent. Of 
the 19 whose death was due to hemorrhage, 
11, 57.8 per cent, had hypertension and of 
these 8 were colored and 3 were white. The 
incidence of hypertension among patients who 
bled fatally from gastric ulcers was essentially 
the same as the incidence among those who 
bled fatally from duodenal ulcers. Among the 
55 patients whose death was due to perfo- 
ration, 6, 11.1 per cent, had hypertension, and 
among the 7 patients whose death was due to 
miscellaneous causes, 2, 28.5 per cent, had 
hypertension. 

Pancreatic erosion. In 7 patients the ulcer 
had eroded into the substance of the pancreas. 


Hemorrhage was the primary cause of death 
in each instance. Two ulcers were located on 
the posterior surface of the pyloric portion of 
the stomach and 5 were located on the inferior 
surface of the first portion of the duodenum. 
All of these patients were males. Three pa- 
tients in this group also had hypertension. 


IMPORTANT FACTORS IN FATAL HEMORRHAGE 


The predominance of duodenal ulcers over 
gastric ulcers, the average age of the patients 
in the hemorrhage group and the predominance 
of males over females is in accordance with the 
observations of many other investigators, 
even though 43.2 per cent of our patients 
were negroes. A finding which differs from 
that of other authors, however, is the presence 
of hypertension or erosion of the pancreas in 
78.9 per cent of the hemorrhage cases. 

In reports by other workers, hypertension 
has not received a prominent place among the 
factors which produce fatal hemorrhage. Jor- 
dan and Kiefer in 1932, in analyzing the 
factors which influence prognosis in the medi- 
cal treatment of duodenal ulcer noted that 
hypertension was present in g per cent of 53 
patients in whom treatment was successful, 
whereas the incidence among 43 unsuccess- 
fully treated patients was 33 per cent. In 12 
of their patients treatment was considered to 
be unsuccessful because of hemorrhage: 4, 33 
per cent, of these patients had hypertension. 
The authors did not relate the hemorrhage 
directly to the elevated blood pressure but 
stated that “the prognostic significance of 
hypertension appears to be related to the 
intolerance of alkalies.”” Pfeiffer and Meyer, 
Rosi, and Steigmann, in their reviews on 
bleeding ulcers, include hypertension as one of 
the factors which increases the mortality from 
hemorrhage, but they give no data to support 
their statements. 

In our group, hypertension was associated 
with massive fatal hemorrhage in 57.8 per 
cent of the cases, as compared to an incidence 
of 23.4 per cent in the entire group and 11.1 
per cent among the patients whose death was 
due to perforation. It should be emphasized 
that the actual incidence of hypertension in 
the hemorrhage group could not have been 
detected if only the blood pressure readings 
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taken during the final hospital stay had been 
considered. Only 5 of the 11 cases of hyper- 
tension in this group showed an elevated blood 
pressure during the time of their fatal hemor- 
rhage. The clinic records, the records of prev- 
ious hospital admissions, and the postmortem 
findings enabled us to establish the presence of 
hypertension in the 6 remaining cases. 

The hospital record of 1 patient with mas- 
sive gastric hemorrhage illustrates how blood 
pressure readings taken at the time of the 
hemorrhage, may be misleading. The lowest 
reading taken during the time of the hem- 
orrhage was normal, 128/80 millimeters of 
mercury. A reading obtained one day prior 
to the severe hemorrhage was 180/106 mil- 
limeters of mercury and 5 days after the 
hemorrhage ceased the blood pressure was 
144/110 millimeters of mercury. This patient 
was not included in the hemorrhage group 
because he subsequently died following a sub- 
total gastrectomy. 

It is interesting to note that among the 
various factors which different investigators 
have found to be influential in the outcome of 
hemorrhage from gastric or duodenal ulcers, 
there are several which are commonly asso- 
ciated with hypertension. It is commonly 
stated that fatal hemorrhage is more likely 
to occur in patients beyond the age of 50 or 55 
years; the incidence of hypertension is higher 
in this age group. Arteriosclerosis is also men- 
tioned as an important factor in fatal hemor- 
rhage; vascular disease is common in patients 
with hypertension. The relatively high inci- 
dence of fatal hemorrhage in the colored as 
compared to the white race is probably cor- 
related with the greater frequency of hyper- 
tension among negroes. 

In our series, all 7 of the patients with 
erosion into the substance of the pancreas 
bled to death. We were not able to demon- 
strate the erosion of a large vessel, such as the 
pancreaticoduodenal artery, in any of these 
cases. It is probable that the action of digest- 
ive ferments on the walls of smaller blood ves- 
sels was largely responsible for these hemor- 
rhages. 


Our studies suggest that hypertension is an 
important factor in the causation of fatal hem- 
orrhage from gastric and duodenal ulcers. We 
cannot be certain of the pathogenesis of the 
hemorrhage, but it seems likely that injured 
vessels in the ulcer base may rupture more 
easily and bleed more profusely in the presence 
of an elevated, than in the presence of a nor- 
mal blood pressure. The accepted explana- 
tion of spontaneous cerebral hemorrhage in 
patients with hypertension is based upon this 
same principle. 


SUMMARY 


1. Nineteen, 23.3 per cent, of 81 patients 
with gastric or duodenal ulcer died of hemor- 
rhage, as shown by postmortem examination. 

2. Eleven, 57.8 per cent, of these 19 patients 
had hypertension. 

3. Four of these 19 patients had erosion of 
the pancreas without hypertension, and 3 had 
both hypertension and pancreatic erosion. 

4. Fifteen, 78.9 per cent, of the 19 patients 
had either hypertension or erosion of the 
pancreas, or both. 
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SIGNIFICANCE OF CHANGES IN SUBDIVISIONS OF THE 
LUNG VOLUME IN THE TRENDELENBURG POSITION 


MARK D. ALTSCHULE, M.D., and NORMAN ZAMCHECK, A.B., 


Boston, Massachusetts 


OMPARISONS of the volumes of the 
various subdivisions of the total lung 
volume in patients in the sitting and 
in the recumbent position have been 

made by several authors (1, 3, 7, 9, 11, 14); 
their findings have been analyzed by Mc- 
Michael and McGibbon. No data are avail- 
able, however, on the changes which occur 
when the patient assumes the Trendelenburg 
position. Since this position is employed rou- 
tinely in certain surgical operations and with 
great frequency in the treatment of shock and 
peripheral vascular disease, it appeared de- 
sirable to study the effect of the head-down 
position on pulmonary volume and dynamics. 

Studies were made 1 to 3 hours after the 
last meal on 6 normal subjects, 3 male (sub- 
jects 1, 2, 3) and 3 female (subjects 4, 5, 6), 
aged 20 to 35 years. A tilting table was used 
in these experiments. All the measurements 
were made 15 to 20 minutes after a given po- 
sition was assumed. Measurements of the sub- 
divisions of the pulmonary volume were first 
made with the subject flat, after which the 
table was tilted so that the subject’s body, 
with head down, made an angle of 22.5 de- 
grees with the horizontal. Following this, 
studies were made with the subject in the 
head-up position at an angle of 25 degrees 
with the horizontal. Two to 8 measurements 
were made in each position. Estimations of 
tidal air, respiratory minute volume, and oxy- 
gen consumption were also made. The method 
of Christie (4), slightly modified as described 
previously (10), was used in these studies. 

RESULTS OF STUDY 

The functional residual air was uniformly 
smallest with subject in the head-down po- 
sition, intermediate with subject in the flat 
position, and largest with subject in the head- 
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up position. The functional residual air 
ranged between 280 and 500 cubic centi- 
meters, or between 9.5 and 23.8 per cent less 
with subject in the head-down position than 
in the flat position; the average difference was 
363 cubic centimeters, or 17.2 per cent. 

The reserve air, one of the two components 
of the functional residual air, was uniformly 
smallest with patient in the head-down, in- 
termediate in the flat, and largest in the head- 
up positions. The reserve air with subject in 
the head-down position varied from 185 to 
360 cubic centimeters, or from 19.4 to 51.9 
per cent less than that in flat position; average 
difference, 253 cubic centimeters, 39.8 per cent. 

The variation in, the volume of the other 
component of the functional residual air, the 
residual air, with subjects in the three posi- 
tions was no greater than the variation in suc- 
cessive measurements made with patient in 
any one position. The residual air in patients 
in the head-down position ranged between 20 
and 165 cubic centimeters, or between 1.0 and 
14.6 per cent less than that in the flat position; 
the average difference was 100 cubic centime- 
ters, or 7.3 per cent. 

The complemental air in 5 instances was 
greater with subjects in the head-down than 
in the flat position; in the sixth subject this 
relationship was reversed, but the difference 
between the two values was only 35 cubic 
centimeters. The complemental air was uni- 
formly lowest with subject in the head-up 
position. The values in the head-down posi- 
tion were between 35 cubic centimeters less 
and 200 cubic centimeters greater than the 
values in the flat position, or minus 1.2 to 
plus 5.7 per cent of the latter value; average 
difference, 93 cubic centimeters, 2.9 per cent. 

The vital capacity was uniformly smaller 
with patients in the head-down position than 
in the head-up position. However, it was 
intermediate in only 4 of the 6 subjects in the 
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TABLE I.—RESPIRATORY DYNAMICS AND SUBDIVISIONS OF TOTAL LUNG VOLUME 
IN VARIOUS POSITIONS 
Resp. | Tidal | Resp. or — |Functionall Residual | Reserve | COmPIe- | vital | Total —_ 
Case rate air vol. | consump. ae air air pc capacity | capacity Position 
per min. Ce. 1/min. | c.c./min. ec. ee. c.c. en, ez. sé. 
I 9 485 | 4-37 | 258 | 2490 1950 540 3490 4005 59055 | Flat 
‘ 9 485 & 4 7 nec - | 9980 a 1930 | to 3570 | eo s78e 1 Head down 22.5° 
- = ss. 5.55 “283 7 | 2740 ‘ | 1903 ‘a 835 pare : | ae i | Gane | Head up 25° 
8 7s | 620 | 302 | 3570 | 2540 ~ 1030 4125 | sts 7005 | Flat 
7 “10 7 735 | 7.35 | 288 | 3230 | 2400 i 830 4325 | S155 - 7555 | Head down 22.5° 
9 715 | 6.43 | 286 3835 | 2290 154s | 3850 | 5305 | 7685 | Head up 25° 
a; ree” ay 345 7.24 ‘8 eR ; | ae : han aa shaa’ : } 5020 Flat 
— ee ‘sae 8.87 | oa 5 1585 pene | ‘ “as } 2075 <aae ashe Head downs-22 g* 
- 25 4 205 7.38 | 250 2090 | : 1190 goo 2940 =| 3840 2 5030 Head up 25° : 
oe ‘19 a - 335 - 6.37 235 1820 “1125 | 605 2965 } 3660 1785 Flat 
"90 " | 360 | - 7 20 “996 | 1470 | Q60 510 pe 35 - os i hes | Head down 22.5° 
21 : | ~ os - 6.20 | 207 1875 - 1080 | 705 2780 3860 | ypreen | Head up 25° 
5 fs 13 * | aus | 5 79 |} 204 | 1525 1125 400 2660 —| pon | qi8s 7 Flat 
- 415 i | ; 4.98 199 1255 | 7 1055 0° | 2680 2880 seas 4 Head down 22. x 
i = i i 6.08 | 208 1745 | 1070 675 2420 30905 | Pe 7 | Head up as° oe 
> | ; 7 435 is 190 ee | ; 1345 - 755 2660 3415 1760 I Flat 
2 355 | 10.70 200 1600 1205 | 305 780 3175 4380 Head down 22.5° 
ma ; 305 z | "7.80 | 192, 2470 | 1425 | 1030 2500 3530 | 4970 5 | Head up 25° 





flat position, being identical in the 2 others 
with the vital capacity in the head-down or 
the head-up position. The vital capacity in 
the head-down position was from o to 395 
cubic centimeters, or from o to 10.3 per cent 
less than the vital capacity in the flat posi- 
tion; the average difference was 164 cubic 
centimeters, or 4.6 per cent. The greatest 
difference between the head-up and the head- 
down positions was observed in the subject 
in whom the complemental air was not in- 
creased in the head-down position. The tidal 
air, respiratory rate, respiratory minute vol- 
ume, and oxygen consumption showed no con- 
sistent changesin the various positions studied. 


EVALUATION OF STUDY 


The changes in the various subdivisions of 
the pulmonary volume in the Trendelenburg 
position are due entirely to variations in the 
volume of the reserve and complemental airs, 
since the residual air is essentially unchanged. 
Other authors have observed a decrease in 
the reserve air and an increase in the comple- 
mental air in the recumbent, as compared 


to the sitting, position (1, 9, 11, 14). Mc¢Mi- 
chael and McGibbon have demonstrated that 
these changes are due to the cephalad shift of 
the diaphragm which occurs in recumbency. 
It appears, therefore, that the further de- 
crease in reserve and increase in complemental 
airs in the Trendelenburg position result from 
a more marked cephalad diaphragmatic shift. 
This is apparently due to the pressure of the 
abdominal viscera on the diaphragm. 

The complemental air increases less than 
the reserve air decreases in changing from the 
head-up to the flat and then to the head-down 
position. Accordingly the vital capacity and 
total pulmonary volume decrease slightly. 
This has been ascribed to an increase in the 
amount of blood in the lungs (11), but the evi- 
dence in this regard is not conclusive. Cer- 
tainly these changes are too small to be con- 
sidered significant. It is to be noted that the 
insignificant decreases in vital and total ca- 
pacities fail to reveal the important changes 
in pulmonary dynamics which result from the 
head-down position. These are revealed only 
by consideration of the variations in the func- 
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Fig. 1. Changes in the lung volume and its subdivisions in various positions. 


tional residual air. Changes in functional 
residual air are significant because they may 
be correlated with changes in the intrapleural 
pressure. Christie and McIntosh (5) ob- 
served a decrease in the volume of the func- 
tional residual air of 230 to 440 cubic centi- 
meters accompanied by a decrease in the nega- 
tivity of the intrapleural pressure of 2.0 to 
3.2 centimeters of water in the flat, as com- 
pared to the sitting position. In the present 
study a further diminution in the volume of 
the functional residual air of almost the same 
magnitude occurred in patients in the head- 
down, as compared to the flat, position; pre- 
sumably this change was accompanied by 
a still further decrease in the negativity of 
the intrapleural pressure of 2.0 to 3.0 centi- 
meters of water. Decrease in the volume of 
the functional residual air indicates a state of 
partial collapse of the lungs, with a reduction 
in respiratory space averaging approximately 
20 per cent; this interferes with the aeration 
of blood flowing through the lungs. A further 
impediment to respiration in patients in the 
head-down position is related to the necessity 
for moving the weight of the abdominal viscera 
upward during inspiration. Judging by the 


sensations experienced by the subjects of the 
present study in the head-down position, the 
interference with respiration is not important 
in normal individuals. However, in the case of 
patients in shock or under the influence of 
depressing sedatives, it might be appreciable. 
Shallow respiration and cyanosis are fre- 
quently noted in patients in whom paralysis 
of the lower intercostal muscles has occurred 
as a result of spinal anesthesia and it is not 
unlikely that this respiratory embarrassment is 
due in part at least to the changes in the lungs 
resulting from the Trendelenburg position fre- 
quently used in patients receiving this type of 
anesthesia. It has been noted by anesthetists 
that patients operated upon in an extreme 
Trendelenburg position may breathe inade- 
quately and become cyanotic; this is relieved 
by restoring the position of the patient to, or 
toward, the horizontal. 

Diminution in the negativity of the intra- 
pleural pressure interfe™s with the return of 
blood to the heart 2»: should give rise to an 
increase in periphera! but not in intrathoracic 
venous pressure. Significant increases in ante- 
cubital venous pressure have been described 
in the head-down position by Henderson and 
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Haggard, Asmussen et al., and Schott and 
Spatz. If this elevation of venous pressure 
were present also in the great veins within the 
thorax, an increase in cardiac output should 
occur in patients in the head-down position. 
However, Asmussen et al. found no change in 
the cardiac output in patients in the head- 
down position, and Donal et al. reported a de- 
crease of 23 per cent in subjects in this posi- 
tion. The finding of a marked décrease in 
pulse rate (2, 8), beginning immediately on 
the subject’s assuming the head-down posi- 
tion, further suggests that a fall in venous 
return occurs. It is doubtful whether the 
slightly decreased venous return in subjects 
in the Trendelenburg position exerts any 
deleterious effect in normal man; in patients 
in shock, however, when the venous return is 
already diminished, it would appear that 
further interference with the return of blood to 
the heart resulting from the Trendelenburg 
position may be definitely harmful. 

It has been assumed that the Trendelen- 
burg position causes the drainage of significant 
amounts of blood from the lower part of the 
body and also favorably influences circulation 
through the brain. Data bearing on the former 
were reported by Asmussen et al., who showed 
that only 100 cubic centimeters of blood are 
drained from the legs after the head-down po- 
sition at an angle of 22.5 degrees is assumed. 
Similarly, it is unlikely that the circulation 
through the brain is increased in subjects in 
the head-down position, since the cerebro- 
spinal fluid pressure within the cranium is 
increased, and it has been shown in animals 
that this results in a brief slowing of the cir- 
culation followed by a return to normal (15). 

It appears, therefore, that the Trendelen- 
burg position obtains no advantages for the 
circulation of the brain over the flat position 
and may well be less favorable so far as respi- 
ration and circulation are concerned. In pa- 
tients in shock or under the influence of seda- 
tives or spinal anesthesia, it may be harmful. 


SUMMARY AND CONCLUSIONS 


1. Measurements of the subdivisions of the 
total lung volume and of the pulmonary dy- 
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namics were made in 6 normal subjects in the 
Trendelenburg, flat, and head-up positions. 

2. The residual air was unchanged in the 
various positions studied, and the vital and 
total capacities varied only slightly. The vital 
and total capacities were lowest in the Tren- 
delenburg, intermediate in the flat, and great- 
est in the head-up positions. 

3. Striking changes in reserve and comple- 
mental air volumes occurred. The reserve air 
was lowest in Trendelenburg and greatest in 
head-up positions; the complemental air varied 
inversely with reserve air. These changes were 
interpreted as due to a cephalad shift of dia- 
phragm in patients in head-down position. 

4. The changes in the functional residual 
air are significant in that they afford informa- 
tion on changes in the intrapleural pressure. 
Decrease of the functional residual air in the 
Trendelenburg position suggests that changes 
in intrapleural pressure occur in this position 
which tend to make respiration more difficult 
and impair return of venous blood to heart. 

5. No consistent changes in respiratory 
dynamics were observed in the various posi- 
tions studied. 
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STONE IN THE URETER 


Clinical Data Based on 500 Cases 


HERMAN L. KRETSCHMER, M.D., F.A.C.S., Chicago, Illinois 


HIS paper is based on a study of 500 

unselected patients with stone in the 

ureter, covering a period from 1917 to 

1941. The 500 unselected cases do 
not represent all the patients seen, but I be- 
lieve the number is large enough for purposes 
of study, since, being unselected, they are 
fairly representative of the cases seen in the 
average urologic practice. 

Sex. The question of sex is of little aid in 
the diagnosis. It is the general consensus that 
this condition occurs much more frequently in 
men than in women, and my experience is in 
keeping with this general point of view, since 
of the 500 patients studied 400 were males and 
only 100 were females. 

Age. It is a well known fact that stone in 
the ureter is rare at the extremes of life. The 
youngest patient in this series was 2 years old 
and the oldest, 80. Stone occurred with the 
greatest frequency in the third, fourth, and 
fifth decades. This is in keeping with experi- 
ences in general. The age incidence in our 
group was as follows: 2 patients in the first 
decade of life; 9 in the second; 74 in the third; 
131 in the fourth; 137 in the fifth; 82 in the 
sixth; 32 in the seventh; g in the eighth; 1 in 
the ninth; and 23 patients whose ages were 
not stated. 

Location. So far as being an aid in the diag- 
nosis, the question of whether stone occurs 
more frequently on the right or left side is of 
little moment, except when the stone occurs 
on the right side it is frequently confused with 
appendicitis. There was not much variation 
in the two sides in my series, as the stone was 
located on the right side in 229 or 45.8 per cent 
of my patients; on the left side in 259, 51.8 
per cent; and on both sides in 12, or 2.4 per 
cent of my patients. 


Read before the Western Surgical Association, St. Paul, Minne- 
sota, December 6, 1941. 


THE STONE 


Number of stones. In the largest number of 
instances the symptoms are due to the presence 
of a single stone. In this series, 447, or 89.4 
per cent, of the patients had a single stone, and 
only 53, or 10.6 per cent, had multiple stones. 
Nevertheless, the question as to whether the 
patient is suffering from multiple stones is of 
importance as regards prognosis and manage- 
ment, and will be considered under treatment. 
I always make it a point to call the patient’s 
attention to the fact that multiple stones are 
present. Unless this is done, the patient may 
be less vigilant as regards a search for the 
passage of the second stone. 

Multiple stones may vary greatly in number 
from 2 to 100 or more. In one instance, a pa- 
tient, who was a physician, passed 28 stones 
after a very severe attack of colic. In another 
instance the ureter harbored stones from the 
vesical end to the fourth lumbar vertebra (Fig. 
1). Multiple stones, in one patient, were left 
behind after a nephrectomy which was per- 
formed elsewhere. Because of grave symp- 
toms it was necessary to perform a ureterec- 
tomy (Fig. 2). 

Size. Fortunately, most stones in the ureter 
are small. They may vary in size from a grain 
of wheat to a stone of enormous size and 
weight (5). The size has a direct bearing on 
prognosis and treatment (Fig. 3). This will be 
discussed under these headings. 

Chemical com position of stones.' The results 
of chemical examinations of stones are avail- 
able in 102 patients. This number is deemed 
sufficient to serve as a cross index of the chem- 
ical composition of the stones in this series. 
One is impressed by the fact that in only 9 
cases, only 1 element was present. Analyses in 
the 102 cases are given in Tables I and II. 


'The chemical analyses were made by Dr. M. R. Freeland, chemist to 
the Presbyterian Hospital. 
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Fig. 1. 
Fig. 1. Multiple stones in the left ureter. 
Fig. 3. A very large stone in the right ureter. 


SYMPTOMS AND SIGNS 
Pain. Pain may be either the first symptom 
or it may occur during the course of the dis- 
ease. Pain was the first symptom for which 
relief was sought in 440 cases, or 88.0 per cent. 
But the onset of the illness is not always 





Fig. 2. Ureterectomy for calculi that were left in ureter 
following nephrectomy performed elsewhere. 
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Fig. 4. 


Fig. 4. Showing the presence of a calculus in a ureter- 
ocele. Because of the shape and location it was confused 
with a bladder calculus. 


ushered in with pain, since a number of pa- 
tients have other initiating symptoms. For 
instance, when a stone becomes engaged in the 
intramural part of the ureter or when it forms 
in a cystic dilatation of the ureter, the onset of 
symptoms may be vesical in character (Fig. 4). 
Besides the presence of initiating pain, pain 
occurring at some time during the illness was 
recorded in 468 patients, or 93.6 per cent. 

The character of the pain is generally typ- 
ical for stone, although there are exceptions. 
But not always does the pain radiate down- 
ward along the course of the ureter to the 
internal or external genitalia nor upward into 
the renal area. 














TABLE I. PURE STONES——-ONE ELEMENT 
ONLY FOUND 
= == = 
( as No | Initials Element present 
sex | 
1 
M. | N. Calcium oxalate 
M | KS. Calcium oxalate 
F. M.M. Calcium oxalate 
M W.G.R. Calcium oxalate 
5 
F M.H. | Uric acid 
ae 
F. B Calcium phosphate 
7 
M. | M.B Calcium phosphate 
8 
M. W.H.B. | Cystine 
9 a 
M. 1CT. __| Triple phosphate 
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V.E.W 
G.H 
M.O 
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R.MacD.| Calcium phosphate 


M.M. 
AS. 
JM. 
T.B 


B.T.R. 
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TABLE II.—CASES WITH STONES OF MORE THAN ONE ELEMENT 


Predominant 
element 


| Calcium phosphate 


| Calcium phosphate 


| Calcium phosphate 


Calcium phosphate 


Calcium phosphat« 
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Calcium phosphate 


| Calcium phosphate 
Calcium Phosphate 
Calcium phosphate 

| Calcium phosphate 


| Calcium phosphate 
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Calcium phosphate 
Calcium phosphate 


| Calcium phosphate 


Calcium phosphate 


Calcium phosphate 


Calcium phosphate 
‘alcium phosphate 
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‘alcium phosphate 


| Calcium phosphate 
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‘alcium phosphate 
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Case 
No 


sex 
20 
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30 
M 


31 
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49 














SURGERY, GYNECOLOGY AND OBSTETRICS 
TABLE II.—CASES WITH STONES OF MORE THAN ONE ELEMENT—Continued 
| 
| Other elements present 
ss Predominant ‘ale; : ‘ 
— element Ls Ammonium) _ Triple Uric — Magnesium | 
eee Ph ae Acid Fibrin | ammonium | Pigment 
Phosphate | Oxalate | Carbonate wart jospnare|) : phosphate 

R.K. Calcium phosphate | + + 

W.B.S. Calcium phosphate + + 

H.P Calcium phosphate + + 

A.H. Calcium phosphate + + + 

Jc. Calcium phosphate + Trace 

W.G.Mcl.| Calcium phosphate | + Trace 

W.R.D Calcium phosphate | + } Trace 
| 

E.S Calcium phosphate + + 
| 

D.L. Calcium phosphate + + + 

S. Calcium phosphate | + Trace 

$3.5. Calcium phosphate + Trace 

CS. Calcium phosphate + 

F.W.S Calcium phosphate + 

L.C. Calcium phosphate | + 

J.T.M Calcium phosphate + Trace 

M | Calcium phosphate + 

W.B.V. | Calcium phosphate + Trace 

J.M. | Calcium oxalate + + Little 

L.S. Calcium oxalate + 

A.K. | Calcium oxalate + + 

A.C | Calcium oxalate + | } 

E.G.N. | Calcium oxalate + | + 

I.B Calcium oxalate + Trace 

wen | 
J.C.McB.| Calcium oxalate + | + 
. | | 
C.O. Calcium oxalate | + + Trace 
~ oa Secon anaes ——j —— 

F.A. | Calcium oxalate + | | 

L.P. | Calcium oxalate + + | + 

S.G | Calcium oxalate + | 
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Predominant 
element 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 


‘alcium oxalate 
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‘alcium oxalate 


Calcium oxalate 


Calcium oxalate 
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Calcium oxalate 


Calcium oxalate 


Calcium oxalate 


Calcium oxalate 
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Calcium oxalate 
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Calcium oxalate 


Calcium oxalate 
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Calcium carbonate 
Calcium carbonate 


Calcium carbonate 


Calcium carbonate 
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Trace 


Trace 
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STONE 
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IN THE URETER 


Other elements present 
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TABLE II.—CASES WITH STONES OF MORE THAN ONE ELEMENT—Continued 


| 

| 
| | 

Case | | 
| 








Other elements present 














| ses Predominant _ = al miei os | | 
No. | Initials Calcium | : 
d | le t - ans 2 | Magnes 
Sex | elemen —- eee eee Triple Uric | pa | Magne oe >; 
| ‘ ence. .: | Fibrin | ammonium |Pigment 
) , ‘ ., : urate Phosphate! Acid | 
Phosphate | Oxalate | Carbonate | | phosphate 
85 | | | 
M F.B | Calcium carbonate + + | + 
86 | | | | | 
F | V.H | Calcium carbonate + + Trace | | 
87 | 
M R Triple phosphate + + | 
A A _ — | = = 
88 | | 
F C.J.D Triple phosphate | Trace Trace | } | 
i EE _— | — - 
80 | | 
M F. Triple phosphate | | 
9° eee = | | ae 
M B. Cystin | Trace | | Urobilin 
| | - 4 
QI . | 
M M.B | Cystin | + | | 
rs anaicioal | = = 
92 | , . 
F J.R | Magnesium ammoni 
um phosphate + 
93 : ‘ , 
M ( Magnesium ammoni 
um phosphate Trace 
SUMMARY 
Cases Cases 
One element only present......... s << Cystin predominant ... ; Bia Dai het Nini an ernelpalohnleecaesteadne 2 
Calcium phosphate predominant. . . << “2 Magnesium ammonium phosphate predominant , 2 
Calcium oxalate predominant. — —--— 
Calcium carbonate predominant : Total cases..... peeeknwen , eee ; ‘ o+ages ee 
Triple phosphate predominant... ~ ae 


The severity of the pain deserves careful 
analysis. The question which should arise is: 
Was the attack relieved by simple measures or 
was it necessary to resort to a hypodermic of 
morphia? A sudden onset of severe abdominal 
pain requiring morphine for relief should at 
once suggest either urinary or biliary stone 
colic. Not to weaken this statement thought 
should be given to the fact that the tabetic 
may have equally severe pain. 

Hematuria. Hematuria may be the first and 
only symptom of which the patient complains. 
Furthermore, it should be remembered that 
stone is one of the five common causes for 
blood in the urine. In practically all the pa- 
tients in this series the hematuria was fol- 
lowed by pain. But not infrequently hema- 
turia and pain occur simultaneously. Hema- 
turia was present in 181 patients, or 34.2 per 
cent, at some time during the illness, and it 
was present in 23 patients, or 4.6 per cent, as 
the first symptom noted by the patient. Every 
patient, routinely, is specifically asked whether 
he or she has ever noticed blood in the urine. 


Nausea and vomiting. Reflex nausea and 
vomiting occur with renal and ureteral stone 
colic. Some of the patients in this series com- 
plained of nausea alone, but, on the other 
hand, both nausea and vomiting occurred in 
231 patients, or 46.2 per cent. 

Previous passage of stones. The history of a 
previous passage of stones is most important 
and one must never fail to ask the patient the 
specific question as to whether sand, gravel, or 
stone has been previously passed. Naturally, 
if a patient gives a history of having passed 
stones on one or more occasions, the odds are 
in favor of passing stones again; hence the 
benefit of watchful waiting should be the order 
of the day before cystoscopic manipulation or 
advising operation. Because of the impor- 
tance in prognosis as well as in outlining treat- 
ment, I make it a rule to ask this specific ques- 
tion of each patient. Seventy-one patients, or 
14.2 per cent, in this series, gave a history of 
having passed stones previously, therefore ob- 
servation and study were of prime importance 
before instituting treatment. 
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Other symptoms. Backache, so common in 
lesions of the urinary organs, was present in 
186 patients, or 37.2 per cent. Frequency of 
urination was present in 42 per cent, and burn- 
ing in 30.4 per cent. One hundred eighty pa- 
tients, or 36 per cent, stated that pus had been 
previously found in the urine either by phy- 
sicians or by laboratory bureaus, to which 
they were subscribers, advising that they 
should consult their family physicians. This 
is a relatively high percentage, and a sig- 
nificant one as far as the patient is concerned. 
Chills and fever were present in 88 patients, or 
17.6 per cent. 


In Table III are recorded the symptoms 


which occurred most frequently. 


TABLE III 

No. patients Per cent 
Pain... : . 4608 93-6 
Hematuria ; 171 34.2 
Nausea and vomiting 231 46.2 
Frequency 211 42 
Pyuria. . 180 36 
Backache 186 37-2 
Burning 152 30.4 
Chills and fever. . oe 88 17.6 
Passage of stones 71 14.2 


THE EXAMINATION 

Urinalysis. Next in importance to the his- 
tory and physical examination is the urinal- 
ysis. If we bear in mind the ease with which 
this examination can be carried out and the 
invaluable information it gives, one cannot 
help but stress its importance, especially when 
coupled with the history. As _ previously 
stated, many patients were seen because of the 
fact that pathological elements were found in 
the urine. It should be emphasized here that 
one negative report is not indicative that 
pathology is nonexistent. The number of 
positive findings were truly amazing, since a 
study of the patients in this series revealed 
that the findings were positive in 393 patients 
and negative in only 78. In 29 patients no 
data were available. In other words, the find- 
ings were positive in 83.43 per cent and nega- 
tive in 15.56 per cent. In some of the patients 
of the group more than one pathological ele- 
ment was found. 

The results of the urinary examination were 
as follows: albumin in 122 patients, or 24.4 per 
cent; sugar in 4 patients, or .8 per cent; red 


blood cells in 215 patients, or 43 per cent; 
white blood cells in 346 patients, or 69.2 per 
cent; casts in 38 patients, or 7.6 per cent. 

In a case of suspected stone one should never 
be satisfied with the results of a single exami- 
nation, especially if it is negative, which occurs 
not at all infrequently when the stone pro- 
duces a temporary block on the affected side; 
hence the importance of repeated examina- 
tions cannot be overemphasized. Examination 
of a number of specimens pertaining to the 
same patient may yield only negative results, 
when unexpectedly the next examination will 
show many fresh red blood cells, pus cells, or 
both. 

Culture studies of the urine. Cultures, un- 
fortunately, were not obtained in each case 
due to the fact that some of the patients were 
seen before bacteriological studies of the urine 
were a matter of routine, a procedure now 
followed to the letter. However, cultures were 
made in 385 patients of which 133 were posi- 
tive, an incidence of 34.54 per cent, and 252, 
or 65.43 per cent, were sterile. 

Blood pressure studies. In this study, blood 
pressure findings were normal except in pa- 
tients in the older age group—a group at a 
time of life when an increase in blood pressure 
is not uncommon—and were not considered of 
special significance so far as the diagnosis or 
treatment was concerned. 

Roentgen-ray observations. With the results 
of a careful history and physical examination 
coupled with the urinary findings, strong, pre- 
sumptive evidence of stone is at hand. The 
next logical procedure is the roentgen-ray 
examination which begins with a plain film, or 
set of films, that includes the entire urinary 
tract. The two essentials are films of good 
quality and the correct interpretation of the 
shadows shown. 

Of these two essentials, quality of the films 
at the present time is above reproach. But, 
on the other hand, correct reading and proper 
interpretation are most important. I am sure 
that everyone has had the experience of receiv- 
ing a negative report only to have the patient 
pass a stone a few days later, which, in the 
light of events, leads to a review of the films 
with the result that a previously overlooked 
shadow is seen that corresponds in shape and 
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Fig. 5, left. Showing the shadow in apparent contact with the shadowgraph 
catheter after the shift in the x-ray tube. (See Fig. 6.) 
lig. 6. Retrograde pyelogram showing the shadow outside the ureter. 


size to the stone brought in by the patient and 
is absent in subsequent films. The importance 
of careful film reading cannot be overempha- 
sized. 

In some of the patients in whom the roent- 
genogram failed to demonstrate the stone 
shadow, the cystoscopic examination disclosed 
the stone in or protruding from the ureteral 
orifice. In others the orifice was edematous 
and swollen, clearly indicating a pathological 
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Fig. 7. Showing the presence of 2 shadows in the region 
of the right kidney which were confused with calculi; they 
were due to enteric coated pills of ammonium chloride. 


condition. In others still the mucosa was red 
due to the presence of blood, which, in turn, 
was the result of trauma inflicted by the stone 
in its passage. 

Peterson and Holmes, in a study of 100 
roentgen reports of patients suspected of hay- 
ing ureteral stones, found that 21 films gave no 
indication of any shadows which might be 
interpreted as calculi. These films were then 
carefully restudied, abetted by the clinical 
data in each case, and shadows, which un- 
questionably represented the calculi, were 
seen in 17 of the 21 cases. 

A study of the roentgen findings in this 
series disclosed that positive reports for stone 
were recorded in 455 patients, while the re- 
ports were negative in only 20 patients. 
Twenty-three passed their stones before or 
during the time they were under my observa- 
tion, and in 2 patients the roentgen reports 
were missing. A review of these cases, there- 
fore, reveals positive roentgen reports in 95.79 
per cent and negative reports in 4.21 per cent. 

The presence of a shadow along the course 
of the ureter warrants further investigation to 
determine whether one is dealing with a stone 
or with an extraureteral shadow (Figs. 5, 6). 
This can be done by the use of a shadowgraph 
catheter with a double exposure film and shift 
in the tube, a procedure previously described 
(6). 

In the case of very stout patients the films 
may not be clear and the shadow under study 
may be lost. Because of this possibility it is 
advantageous to use two films, a point which 
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was recently mentioned by Peterson and 
Holmes. 

Possible sources of error in this procedure 
(shadowgraph catheter) are the presence of a 
stone in a diverticulum of the ureter or a stone 
in a double ureter, only one of which has been 
catheterized. 

Confusion with extraureteral shadow-pro- 
ducing bodies has been discussed so often that 
I shall refrain from doing so here. I wish only 
to call attention to a new factor that may lead 
to confusion in diagnosis—namely, the pres- 
ence of shadows produced by enteric coated 
pills. I know of one instance in which a pa- 
tient was recently operated on for stone, when 
the shadow was actually due to an enteric 
coated pill. Because of the prevalent use of 
these pills, this possibility must always be 
borne in mind. To substantiate the truth of 
this statement, only recently a patient was 
sent in with the diagnosis of multiple kidney 
stones, the shadows having been caused by 
enteric coated pills (Fig. 7). 

Intravenous urography. The intravenous 
urogram is of much aid. In the largest number 
of instances it reveals dilatation of the ureter 
and of the kidney pelvis. Stone in the ureter is 
probably the most frequent cause of hydro- 
nephrosis. Although dilatation (except when 
the stones are very small) is the rule, I have 
seen a number of patients in whom the uro- 
grams disclosed no dilatation, despite the fact 
that the stones were far from small. The uro- 
gram not infrequently reveals the ureter down 
to the bladder or the outline may stop at the 
site of the stone, disclosing a complete block. 
This should cause no undue alarm, since the 
block, as the stone changes its position, is 
relieved. 

In some instances the urogram fails to vis- 
ualize the outline of the pelvis and ureter. 
When this occurs an increased density of the 
kidney outline is shown; therefore the kidney 
is more definitely outlined than its mate on 
the opposite side. The density is probably due 
to a temporary inhibition of function. I have 
seen this in several patients who were advised 
to have an immediate operation, in one in- 
stance, a nephrectomy. Subsequent study 
after the passage of the stone, disclosed a com- 
plete return of function. Likewise in patients 
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Fig. 8. Retrograde movement of ureteral calculus. 


studied after stones were passed, the dilata- 
tion of the ureter and kidney pelvis disap- 
peared except of course in those patients in 
whom some other pathological condition was 
present. 

Retrograde movement of stone. In a previous 
publication (7) I called attention to the possi- 
bility of retrograde movement, which was not 
generally recognized at that time, and re- 
viewed the cases in the literature. Because of 
this possibility a roentgenogram should be 
made on each patient just before operation, 
thereby avoiding the embarrassment of oper- 
ating only to find that the stone had wandered 
up the ureter or into the kidney pelvis (Fig. 8). 
This phenomenon occurs in children (8) as 
well as in adults and more frequently than is 
generally appreciated. Retrograde movement 
of the stone occurred in 10 patients in the 
present series. 

A review of these 500 case histories reveals 
that 442 are available for study. The 58 re- 
maining cannot be used because some of the 
patients were seen but once, others refused to 
follow advice, some discontinued treatment, 
and others still could not be located to de- 
termine the ultimate result of treatment. The 
results are recorded as follows: stones passed 
without instrumentation in 128 patients, or 
28.9 per cent; stones passed with instrumenta- 
tion in 196 patients, or 44.3 per cent; stones 
removed by operation in 114 patients, or 25.7 
per cent; still under observation and treat- 
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Fig. 9. Bilateral multiple ureteral calculi. They were 
passed spontaneously. 


ment in 4 patients, or .g per cent (2 patients 
are under observation because the stone had 
wandered back into the kidney but caused no 
symptoms; 2 patients are under treatment). 


TREATMENT 


The treatment of stone in the ureter nat- 
urally falls into three groups: watchful wait- 
ing; instrumental manipulation; operative 
treatment. 

Watchful waiting. It is to be borne in mind 
that many of these patients pass their stones 
without the use of instruments by the simple 
expedient of drinking large quantities of fluids, 
with or without the administration of diuretic 
drugs. 

A careful history will reveal the fact that a 
significant number of these patients have pre- 
viously passed stones, sometimes an indetermi- 
nate number of years ago and not seldom more 
or less recently. This has been the case in this 
series since the records show 14.2 per cent 
under the head of patients who have passed 
stones before coming under observation. It 
goes without saying that instrumentation in 
these patients is to put it mildly, superfluous. 

The statement of a patient that attacks of 
renal colic were followed by the passage of 
stones, should not go unheeded, and justifies a 
period of ‘watchful waiting.”’ To subject a 
patient to cystoscopic manipulation just be- 
cause of an attack of renal colic, unless im- 
mediate relief of obstruction is indicated, is 
not only unnecessary but condemnatory. Be- 
cause a stone does not move a certain amount 
each day does not, in my opinion, justify 
manipulation. I have seen patients in whom 
no movement of a stone occurred for weeks or 
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months without any untoward symptoms, to 
be followed by the passing of the stone with- 
out medical aid just when my advice was 
forthcoming that an operation was necessary 
(Fig. 9). 

In this series there were 128 patients, or 
28.9 per cent, who passed stones without 
manipulation of any sort. 

Instrumental manipulation. It might be well 
to emphasize the fact that manipulation of a 
stone with instruments is not entirely free 
from danger, and this phase has recently re- 
ceived attention in the literature (Wesson, 
Stevens, Lynch and Thompson, Woodruff, 
Henline, and others). Rusche and Bacon have 
emphasized the fact that the incidence of 
ureteral injuries has increased since the advent 
of a multiplicity of instruments designed to 
aid the passage of, or to extract, the ureteral 
stone. They report a series of 16 patients who 
suffered from injury to the ureter due to cysto- 
scopic intraureteral instrumentation. Inter- 
esting, too, is the fact that in the discussion of 
papers dealing with the danger of injury, in- 
dividual experiences are related by the discus- 
sants, which lead one to the inevitable con- 
clusion that injury is far more frequent than 
one suspects. 

I should like to state here that in this series 
there is no record of injury to the ureter in a 
single patient. 

That injuries may occur from the use of the 
various types of stone extractors seems reason- 
able enough when we consider that their use 
depends mostly upon force and less upon dila- 
tation. The stone if left to its own machina- 
tions dilates the ureter in its progress down- 
ward, a similar process being found in the 
realm of obstetrics. It seems to me that dila- 
tation as a factor is most important and, while 
it is not without triumph to remove the stone 
at the first treatment, nevertheless it is ad- 
visable to exercise a considerable degree of 
caution when this type of procedure is under- 
taken. 

Apprehensive of the danger of injury I made 
it a point to rely on simple dilatation and in- 
jection of sterile oil in practically all the pa- 
tients in this series. Some of the various 


“stone extractors”’ were used in a few patients, 
mindful always of the possible injury to the 
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ureter, a possibility fraught with danger that 
has militated against their use. While the 
dilatation and injection of oil is slower and 
requires more manipulations than the extrac- 
tive methods, in my opinion the former proce- 
dure is decidedly less dangerous to the patient. 

The patient, as well as the physician, it 
should be stated here, is desirous of a cure to 
be effected as soon as possible; and this brings 
up the question of how frequently manipula- 
tion should be resorted to. There is danger in 
manipulations that are too frequently re- 
peated. The possible trauma produced by one 
treatment should be completely healed before 
the next manipulation is carried out. That 
ureteral catheterization may cause trauma- 
tism is evidenced by the fact that in simple 
cases, bloody urine occasionally occurs, or a 
small clot may be seen hanging from the 
ureteral orifice at a subsequent cystoscopic 
examination. These patients should not be 
subjected to manipulation again until the 
effects of trauma resulting from the previous 
instrumentation are no longer evident. If one 
adds to this picture the additional trauma 
produced by impacted stones, plus local in- 
flammatory changes in the ureter around the 
stone, the danger of injury is not a remote 
possibility. It is for these reasons that I have 
always taken the position that manipulations 
should not be carried out too frequently and 
that they should be effected with a minimum 
of force so as to prevent trauma. 

The treatment of stone by manipulation de- 
serves careful consideration in each case. Not 
seldom, but, I regret to state, too often, the 
advice given is embarrassing, to say the least, 
since many of us have had the experience of 
treating a relatively large stone by manipula- 
tion without beneficial results, and then urging 
the patient to be operated on, advancing all 
the arguments in favor of an operation and 
stating the reasons why further use of instru- 
ments would be of no avail, only to have the 
patient pass the stone without further local 
treatment. The use of instrumentation for a 
small stone is, in my opinion, never justified, 
if the stone progresses down the ureter with 
each attack of pain, and especially if the pa- 
tient, as mentioned, has previously passed 
stones. 


remnant 





Fig. 10. Small calculus in the pelvic ureter which led to 
complete hydronephrotic atrophy of the kidney. 


In case a patient is suffering from pain and 
the roentgenogram discloses a stone in the 
pelvic ureter, I am firmly convinced that 
cystoscopic examination and manipulation 
should not be resorted to immediately. The 
fact that the stone has progressed so far down- 
ward is one point in its favor for passage with- 
out instrumentation. 

In this series of patients 44.3 per cent passed 
the stone after manipulation. 

Operative treatment. As may be seen by a 
perusal of the literature, during the past 25 
years there has been a definite trend away 
from open operation in favor of cystoscopic 
manipulation. Among some of the recent pub- 
lications reporting the successful removal of 
stone by cystoscopic manipulation may be 
mentioned: Alyea, 82 per cent; Fowler and 
Champion, 76 per cent (patients having been 
treated in the office); Grant, 45 per cent; 
Mathe, 78.3 per cent, and Thompson and 
Kibler, 91.3 per cent. 
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On the other hand, some authors report a 
large number of open operations: Higgins, 65 
per cent; Rockstra, 47.7 per cent. 

The percentages will naturally vary accord- 
ing to one’s personal point of view, and also 
the condition of the patient; and the under- 
lying pathology will play no small part in 
affecting their rise or fall. 

1. Large stones. In patients with a very 
large stone it is perfectly obvious that manipu- 
lation is useless and that ureterolithotomy 
should be done at once. 

2. Multiple stones. In case the patient has 
only 2 or 3 stones without complications, one 
might wait or try manipulation before resort- 
ing to open operation. However, when com- 
plications are present operation is probably 
the best procedure, although I have seen pa- 
tients with multiple stones pass them spon- 
taneously (Fig. 9). 

3. Location. A relatively large stone high 
in the ureter had best be operated on, whereas, 
if it has descended into the pelvic ureter, 
operation may be deferred awaiting develop- 
ments. 

4. Duration of symptoms. If the onset of the 
symptoms is recent one may wait, but, if there 
have been recurrences without signs of remis- 
sion, operation is clearly indicated. 

5. Reaction to instrumentation. In case se- 
vere reactions such as pain, chills, fever, 
hematuria, etc. occur following each instru- 
mentation, the patient should be operated on. 
To persist with manipulations under such cir- 
cumstances is poor surgical judgment. 

6. Repeated attacks of hematuria. Operation 
is the only procedure in case of severe attacks 
of hematuria, either with or without colic, 
accompanied by a marked secondary anemia. 
On the other hand, when the patient has only 
an occasional loss of blood and a mild second- 
ary anemia, operation may be deferred to a 
later date. 

7. Associated infection. Severe infection in 
the kidney clearly indicates operation. Chronic 
pyelonephritis persists in these patients be- 
cause of poor renal drainage and should ma- 
nipulation fail, operative removal of the stone 
is in order. Acute infection, unrelieved by 
ureteral catheter drainage, necessitates opera- 
tion at once. 
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8. Anuria. If the stone is large, this condi- 
tion should be met with immediate removal; 
if small, ureteral catheter drainage should be 
the procedure. In case catheter drainage does 
not give prompt relief, operation must be per- 
formed at once. 

9. Suppression of function above the stone. 
This does not call for immediate operation, 
since the opposite kidney is able to carry on. 
I recently saw a patient who had no secretion 
of dye above the stone for days. She subse- 
quently passed the stone without manipula- 
tion and the gratifying result was a complete 
return of function. 

10. Function of the kidney. When a com- 
plete hydronephrotic atrophy exists above the 
stone, operation should be performed (Fig. 
10). When a moderately advanced hydrone- 
phrosis is present the stone should be removed 
to prevent further progress of the hydrone- 
phrosis; but this statement should not be 
construed as a demand for immediate surgical 
removal of a stone because of the concomitant 
hydronephrosis which is so commonly noted 
in such cases. 

11. Age of patient. In the older group 
operation is naturally deferred unless some of 
the previously mentioned acute, complicating 
conditions are present which make operation 
imperative. 

As previously stated, the number of opera- 
tions performed in a reported series depends 
upon many factors as does the type of opera- 
tion that is done. 

In this series 114 patients, or 25 per cent, 
had surgical procedures as listed in Table IV. 





TABLE IV 
Procedure No. patients Per cent 
Ureterolithotomy................. 74 64.9 
IG Sorte tc gers dom neas 12 10.5 
Suprapubic cystostomy............ II 9.6 
Nephrectomy....... Bette cues acuta 9 7.8 
Nephroureterectomy.............. 3 2.6 
Heminephrectomy and ureterectomy 2 1.7 
Resection of kidney............... I 0.8 
Type of operation not stated (per- 
formed elsewhere).............. 2 1.7 
TI 6 5b 5eradakewesesaahus 114 99-9 


SUMMARY 


1. A series of 500 unselected patients with 
stone in the ureter is reported. 
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2. Roentgen-ray findings were positive in 
95-79 per cent. 

3. Attention is called to the danger of cer- 
tain types of manipulation. 

4. The advantages of the use of the ureteral 
catheter for dilatation and the injection of oil 
are considered. 

5. The study discloses that 128 patients 
passed their stones without treatment; 196, 
with manipulation; and 114 were operated on. 

6. Dangers of too frequent manipulation 
are stressed. 

7. Policy of ‘‘watchful waiting” in the 
average case is still desirable. 
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THE PHENOMENON OF ASPHYXIAL RESUSCITATION 


I. Resuscitation with Inert (Asphyxiating) Gas in Advanced Asphyxia 


SAMUEL A. THOMPSON, M.D., F.A.C.S., and GEORGE L. BIRNBAUM, M.D., F.A.C.S., 
New York, New York 


ESUSCITATION in asphyxia is of 
considerable and mutual interest to 
physiology and medicine. From the 
practical standpoint, the problem 
is important in the operating room—cessation 
of respiration and of circulation or both—, in 
industrial surgery—electric shock, cave-in, 
gases and fumes—, in civilian life—carbon 
monoxide asphyxia, drowning—, and military 
surgery —crushing injuries, air raid casualties, 
war gas poisoning, thoracic trauma. 

Yet, much controversy still exists on 
methods of resuscitation. For this reason, 
we have carried out an experimental investi- 
gation in an attempt to clarify this important 
problem. During this work we observed a 
phenomenon (3), to our knowledge hitherto 
not described, which bears directly on the 
practical aspects of resuscitation. We wish 
now to elaborate on this phenomenon; its 
mechanism is the subject of a paper to follow. 
Briefly, the phenomenon of asphyxial resusci- 
tation consists in the ability quite regularly 
to restore the circulation and respiration in 
advanced asphyxia, without benefit of oxygen, 
through the use of rhythmic inflation of the 
lung with an inert gas, alternating with 
rhythmic suction. That is to say, in the third 
stage of asphyxia—cessation of respiration 
and rapidly falling blood pressure—resusci- 
tation of the heart and respiration can be pro- 
duced by rhythmic alternating inflation and 
suction with an inert gas—nitrogen, helium— 
which has just been previously used to produce 
the asphyxia. Resuscitation with neutral gas 
by the inflation and suction method is also 
possible after obstructive asphyxia (Table I, 
Figs. 1, 2, 3, and 4). 
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Asphyxia has been divided into four 
stages (1): initial apnea, dyspnea, cessation of 
respiration or terminal apnea, and arrest of 
the heart. Although it is convenient to con- 
sider the total duration of acute asphyxia is 
approximately 4 minutes, with each stage 
occupying about a minute, the duration of 
each stage and the total time may vary. The 
stages can be summarized as follows: 

st stage, initial apnea. The breath is held 
and the blood pressure rises. 

2nd stage, dyspnea. Breathing is labored. 
The blood pressure continues to rise. At the 
end of this period consciousness disappears. 
Tonic and clonic convulsions occur. 

3rd stage, terminal apnea. The respiration 
ceases. Reflexes and muscle tonus disappear. 
The animal is relaxed and limp. The blood 
pressure falls progressively; toward the end 
of the stage the character of the pulse changes, 
the heart beat is irregular and the blood pres- 
sure rapidly approaches zero. The sphincters 
are relaxed and the corneal and glottis re- 
flexes are absent. 

4th stage, arrest of the heart. 

It should be kept in mind that due to the 
fact that anesthesia was given and asphyxia 
produced in some cases by inhalation of inert 


TABLE I.—SUMMARY OF 106 EXPERIMENTS 
WITH DIFFERENT RESUSCITATIVE PROCEDURES 


| Oxygen | Nitrogen 
























































| ; Per Per 
Suc- | Fail- | cent | Suc- | Fail- | cent 
cess | ure | suc- | cess | ure | suc- 
| cess cess 
Manual artificial | 
respiration 6 5 55 I | 6 15 
Rhythmic inflation 7 | 2 | 78 2 | 10 17 
" ~_ | ‘a 

Rhythmic suction | 4 | I | 80 e} «@ 20 

Resuscitation (rhythmic } 
inflation and suction) | 21 7| 1 | 95 | 30 5 | 85 
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Fig. 1. The phenomenon of asphyxial resuscitation. A, of mercury, minus 9 millimeters of mercury with nitrogen 


Control tracing; B, nitrogen inhalation asphyxia, by way 
of leakproof intratracheal tube, begun; C, respiration has 
ceased; D, resuscitator—suck and blow, plus 14 millimeters 


gases, the stage of initial apnea may not be 
very evident or may even be absent. 

It is pertinent to consider the question of 
spontaneous resuscitation in asphyxia and at 
what point after the asphyxial procedure is 
stopped spontaneous recovery is still possible. 
Coryllos considered that if submersion is in- 
terrupted before the middle of the third stage, 
spontaneous resuscitation is always possible; 
he considered that in obstructive asphyxia 
‘‘Removal of the obstructing agent before the 








started; E, blood pressure is rising rapidly and spontaneous 
breaths occur. Resuscitator is discontinued and tracheal 
tube is opened to the atmosphere. 


end of the third phase is followed as rule by 
immediate spontaneous resuscitation. 

Since he considered his stages to occupy about 
a minute, this would place the critical point 
for spontaneous recovery under 30 seconds 
from the time respiration ceased in the case 
of submersion asphyxia and under 45 seconds 
from the cessation of respiration in the case 
of obstruction asphyxia. Lougheed, Janes 
and Hall, in a study on asphyxia by drowning 
and tracheal obstruction, have found that 
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Fig. 2. Asphyxial resuscitation by rhythmic pressure to return to the base line may indicate a lack of tonus or 


and suction on the lungs after failure of rhythmic inflation 
alone. The animal has been asphyxiated by mechanical 
obstruction of a specially fitted face mask, A, Respiration 
has just ceased; B, rhythmic inflation of the lung (14 milli- 
meters of mercury) is begun. Since an amply large pharyn- 
geal airway is in place, failure of the intratracheal pressure 


adequate elastic recoil of the chest on release of the inflating 
pressure. C, Rhythmic inflation has failed to sustain the 
blood pressure or to initiate spontaneous respiration and 
the positive-negative resuscitator with nitrogen is there- 
fore applied; D, resuscitator discontinued; £, spontaneous 
respiration begins. 
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Fig. 3. A, control; B, helium inhalation asphyxia by 
way of intratracheal tube, is started; C, respiration has 
ceased; D and FE, Agonal asphyxial gasps; F to G, re- 


after cessation of respiration there is a critical 
point at which the heart beat ceases to be 
expulsile. In general, the period between the 
point at which respiration ceased and the 
point at which the asphyxial procedure was 
stopped could not exceed 18 seconds if spon- 
taneous recovery were to take place. If this 
period was extended even a very few seconds 
longer, resuscitation even with manual arti- 
ficial respiration together with inhalation of 
oxygen-carbondioxide was impossible. 
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suscitator, with helium in action; G, tracheal tube opened 
to atmosphere; 7, spontaneous respiration begins; J, a 
sharp rise of the blood pressure occurs. 


Asphyxial resuscitation with inert gas, 
however, is effective far beyond the point at 
which spontaneous recovery could take place 
by the cessation of the asphyxial procedure. 
Generally we have started asphyxial resusci- 
tation well over 45 seconds after cessation of 
respiration, at the variable critical point at 
which the heart action becomes markedly 
altered and irregular. The length of time 
which may elapse after respiration ceases 
before asphyxial resuscitation is successfully 
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Fig. 4. A, control; B, mechanical obstruction asphyxia 
begun by clamping intratracheal tube; C, respiration ceases; 
D, resuscitator with nitrogen begun; £, resuscitator dis- 


continued but between E and F the lung is connected only 
with an atmosphere of nitrogen, F, spontaneous respiration 
begins and tracheal tube opened to the air. 
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and surrounded for a distance of 1 centimeter with pledgets 
of cotton soaked with 2 per cent procaine, for a period of 
20 minutes. A, Control curves; B, mechanical obstruction 
asphyxia begun by clamping intratracheal tube; C, respira- 
tion ceases; D, obstruction released and resuscitator with 
nitrogen started; £, resuscitator discontinued and the 


instituted varies with different experiments; 
the longest interval was 234 minutes. Lastly, 
although in a classical asphyxial resuscitation 
the resuscitator'is kept in action not only until 
the circulation has recovered but also until 
spontaneous respiration is taken, this is not 
always imperative. Once the resuscitator has 
produced recovery of the circulation as in- 
dicated by a marked or progressively rising 
blood pressure, spontaneous respiration can 
follow after the resuscitation is discontinued 
(Figs. 2, 3, and 4). 


TECHNIQUE 


Dogs weighing 8 to 12 kilograms were anes- 
thetized by the intraperitoneal injection of 
veterinary nembutal, 1 cubic centimeter per 
5 pounds. The animal was then placed on its 
back. In some experiments, a pharyngeal air- 
way was inserted and a specially fitted metal 
face mask with inflation cuff on its rim was 
applied. In others, there was inserted an in- 
tratracheal tube surrounded by an inflatable 
rubber cuff to make the trachea leak-proof. 
Asphyxia was produced either by obstructing 
the face mask completely or clamping the 
intratracheal tube. In other experiments 
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tracheal tube opened to an atmosphere of nitrogen only; 
F, a spontaneous respiration is taken; F to G, lung is still 
connected only to nitrogen. Resuscitator with nitrogen 
started again at G and continued to H. H to J, Lung con- 
nected only to nitrogen. At /, a spontaneous respiration is 
taken and tracheal tube opened to atmosphere. Vagal 
fibers probably partially anesthetized in this experiment. 


asphyxia was produced by inhalation of inert 
gases such as nitrogen or helium. 

Tracings on the kymograph were produced 
by recording mercury manometers which 
registered the blood pressure, respiration (in- 
trapleural pressure), intratracheal pressure and 
resuscitator pressures. Blood pressure was 
recorded from the cannulized femoral artery. 
Intrapleural pressure or respiration was re- 
corded by means of a fine brass intrapleural 
cannula. 

For mechanical resuscitation the Emerson 
resuscitator was used. This apparatus in- 
flates to 14 millimeters’ mercury pressure and 
aspirates to minus g millimeters’ mercury 
pressure; it was usually regulated to make 
16-20 complete excursions or respiratory 
strokes per minute. It was connected when 
needed to the face mask or intratracheal tube, 
as the case might be. Where it was desired to 
use rhythmic pressure alone or rhythmic suc- 
tion alone on the lungs, the desired pressures 
were regulated by under-water glass tubing. 
Rhythmic pressure with a gas was given at 
plus 12 to 14 millimeters’ mercury pressure 
with release to o millimeter mercury pressure 
—atmospheric pressure—of the gas. Rhyth- 
mic suction on the lung was carried out at 
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minus 8 to 12 millimeters’ mercury pressure 
with release to o millimeter mercury pressure 
—atmospheric pressure—of the gas. Manual 
artificial respiration was done by bilateral 
manual compression of the chest by the four 
fingers and palms of the hands, at the same 
time that the thumbs and thenar eminences 
compressed the abdomen over the epigastric 
region; it was carried out moderately vigor- 
ously, the lungs being in communication with 
an atmosphere of the particular gas in ques- 
tion. 

Inhalation asphyxia by inert gas was carried 
out with an arrangement to prevent re- 
breathing carbon dioxide; since this latter gas 
would make the problem more complex. We 
called this ‘“‘blow-off” inhalation asphyxia 
and it was accomplished by leading the ex- 
pired air through the expiratory tube of the 
inhalator under a 1 centimeter depth of water. 


ANALYSIS OF STUDY 


As a precaution against the possibility of 
spontaneous resuscitation, it was seen that 
asphyxial resuscitation was carried out well 
past the points designated as critical for such 
recovery by Lougheed, Janes and Hall and 
Coryllos. Moreover, our own control experi- 
ments have showed us that asphyxial resusci- 
tation is possible far beyond the period at 
which spontaneous recovery is possible. What 
is more, when the respiration has ceased in 
asphyxia, if the lungs are left in communica- 
tion with 100 per cent inert gas, asphyxia will 
proceed to a fatal conclusion; yet, the same 
inert gas administered by ‘‘suck and blow” 
to the lungs insures a high percentage of 
recovery. Such recovery is, therefore, es- 
sentially inherent in the method itself; for 
the application of other resuscitative proce- 
dures yields only a small percentage of success 
(Table I). 

Asphyxial resuscitation with the same inert 
gas previously used to asphyxiate appears 
the more remarkable; but it is also possible 
after mechanical obstruction asphyxia (Figs. 
2, 4). 

While the mechanism of the phenomenon 
will be discussed in a later paper,! it can be 


‘In the paper to follow, blood oxygen levels amply verify the extreme 
experimental asphyxia produced. 


surmised that the success or failure of the 
procedures used (Table I) bears a definite 
relation to the ventilatory excursion of the 
lung both above—inflation—and below— 
suction—the phase of passive expiration of 
the chest. In advanced asphyxia, there is 
loss of muscle tonus and elastic spring of the 
chest. Manual artificial respiration is the 
least effective of all the procedures, probably 
because it, more than the other procedures 
used, depends chiefly on the elastic spring 
of the chest for pulmonary ventilation. On 
the other hand, positive—negative resuscita- 
tion, which gives the most effective ventil- 
atory excursion independently of the state of 
tonus of the chest, also gives by far the great- 
est percentage of successful resuscitation with 
inert gas. 

Perhaps most surprising of all is the fact 
that suck and blow resuscitation with inert— 
asphyxiating—gas is more effective than man- 
ual artificial respiration with oxygen inhala- 
tion. We do not mean to infer by these ob- 
servations that inert gas should be used clin- 
ically. For clinical purposes, the use of oxygen 
or oxygen-carbondioxide is indicated as pre- 
ferable. 


SUMMARY 


Advanced asphyxia was produced experi- 
mentally by tracheal obstruction or inhala- 
tion of inert gases—nitrogen, helium. When, 
in such asphyxia, the respiration has ceased 
it is possible to resuscitate with a suck and 
blow apparatus, inert gas being used. Such 
resuscitation is possible in a high percentage 
of cases and far beyond the period at which 
spontaneous recovery could occur by discon- 
tinuing the asphyxial procedure. With other 
methods of resuscitation—manual artificial 
respiration, rhythmic inflation, rhythmic suc- 
tion—recovery of the circulation and respira- 
tion is the exception rather than the rule. 

In this phenomenon of asphyxial resuscita- 
tion, the heart and circulation recover first, 
the respiration later. Typically applied in 
experimental asphyxia, the positive-negative 
resuscitator, with inert gas, is kept in action 
until the blood pressure has definitely re- 
covered and spontaneous respiration is taken, 
when the lungs are let in communication with 
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the atmospheric air. In many instances re- 
covery is also possible by discontinuing the 
resuscitator after the blood pressure has re- 
covered but before spontaneous respiration 
has occurred. 
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THE SIGNIFICANCE OF THE GALACTOSE TOLERANCE 
TEST IN HYPERTHYROIDISM 


MARVIN C. SMITH, M.D., WILLIS JONDAHL, M.D., and ALTON OCHSNER, M.D., F.A.C.S., 


New Orleans, Louisiana 


HE galactose tolerance test has been 
used by a few investigators to con- 
firm the diagnosis of hyperthyroid- 
ism. Our interest was directed to- 
ward the correlation of this test with the 
clinical and pathological diagnosis of hyper- 
thyroidism and the basic metabolic rate. 
Althausen and his co-workers (1, 3) and 
Maclagan and Rundle (8) found the results of 
this test very much in accord with both the 
clinical and pathological diagnosis. Althausen, 
on the basis of animal experiments and clinical 
investigation with galactose tolerance tests, 
states that the principal factor in high galac- 
tose readings in hyperthyroidism is due to 
increased intestinal absorption resulting from 
stimulation of the intestinal mucosa by thy- 
roxin. The investigations of Maclagan (7) and 
Lichtman lead them to believe that hepatic 
dysfunction is the basis for abnormal toler- 
ance. From our observations certainly the 
latter is true, for positive findings occurred in 
patients with known liver damage and with- 
out hyperthyroidism. The hypothesis of Alt- 
hausen is also true to some extent as verified 
by a few of our findings, namely that in 4 
cases of myxedema the galactose tolerance 
was below normal in all, and in 6 out of 18 
cases with hyperthyroidism there was some 
galactose in the blood between the 5 and 15 
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minute intervals after the administration of 
galactose. 

That increased intestinal absorption is not 
the underlying factor is stated by Lichtman 
inasmuch as 54 per cent of his patients with 
thyrotoxicosis gave normal galactose curves. 
His test consists in the oral administration of 
galactose and the analysis of the urine for the 
presence of this sugar. In response to this 
technique Maclagan and Rundle agree that in 
patients with known liver damage this analy- 
sis gives many negative results. Lichtman’s 
theory for the liver being the sole factor in 
elevated galactose readings is that the glyco- 
gen and the carbohydrate reserves, and to 
some extent the protein reserve of the liver, 
are exhausted. The hepatic cells are then left 
without protection and are vulnerable to vari- 
ous toxins, intermediate products of metabol- 
ism, and thyroxin. 

In a discussion of the various tests of hepa- 
tic function, Snell and Plunkett believe that 
the galactose tolerance test, because of its 
simplicity and the relatively satisfactory re- 
sults, is an exceptionally good test in deter- 
mining liver functions. There are, however, 
good reports in the literature concerning the 
use of the hippuric acid test in hyperthyroid- 
ism (4, 5, 10). Mann is of the opinion that 
inasmuch as the utilization of galactose 
appears to depend mainly on the liver, it 
should be possible to indicate hepatic injury 
by the tolerance test. But others (11) have 
stated that the galactose tolerance test is of 
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little value in determining hepatic damage. 
We agree with Haines and associates that the 
test is not of great value in the management 
of hyperthyroidism, since it interprets liver 
damage in terms of liver function. 

The galactose tolerance test is based on the 
fact that galactose is removed from the blood 
stream chiefly by the liver, and is presumably 
converted into glycogen (Mann). Galactose 
is used in preference to glucose because it is 
much more readily and easily determined in 
the blood. 

The technique of this test, as used by us, 
consists in the oral administration of 40 grams 
of galactose dissolved in water to a patient 
who has fasted for 12 hours. Specimens of 
venous blood are obtained before the adminis- 
tration of the sugar and 30 and 60 minutes 
afterward. In most of our cases the 120 
minute specimens were also taken but infre- 
quently the 5 and 15 minute specimens. The 
glucose fraction is removed by fermentation 
after the method of Folin Wu and the remain- 
ing filtrate is titrated as glucose. This quan- 
tity in the fasting specimen is then subtracted 
from the corresponding figure in subsequent 
specimens. Inasmuch as the galactose has a 
lower reducing power than glucose, 24 per cent 
must be added to the readings of the nonfast- 
ing specimens. 

Our series was composed of 98 consecutive 
cases manifesting some or many of the symp- 
toms of thyrotoxicosis. These patients had 
been admitted to the Hutchinson Memorial 
Clinic of Tulane University Medical School, 
the Tulane Surgical Divisions of Charity Hos- 
pital, and Touro Infirmary. After completion 
of the clinical and laboratory studies, 75 of 
these patients were advised to undergo a 
thyroidectomy. Eleven of these patients 
have not been operated upon as yet and as 
long as the diagnosis has not been established 
by pathological examination, these cases are 
not included except to mention that all had 
elevated galactose readings and all but 3 had 
elevated basal readings. 

The average normal as taken from 10 
medical students tested was 16.01 milligrams 
per cent at 30 minutes, 7.10 milligrams per 
cent at 60 minutes, and 1.61 milligrams per 
cent at 90 minutes. The highest reading was 


41 milligrams per cent and the lowest was 
9 milligrams per cent. 

The following 87 cases are listed as to their 
final diagnosis. Those with positive galactose 
tolerance test: hyperthyroidism, 41 cases; 
nontoxic goiter after iodine, 3 cases; hyper- 
tensive cardiovascular disease, 2 cases; meno- 
pausal syndrome, 1 case; syphilitic cirrhosis of 
the liver, 1 case; urticaria, 1 case; amebiasis, 
1 case; catarrhal jaundice, 1 case; dyschondro- 
plasia, 1 case. 

Galactose below the normal level occurred 
in: myxedema, 4 cases; nontoxic nodular 
goiter, 4 cases; arteriosclerotic heart disease, 


I case; peptic ulcer, 1 case; neurocirculatory — 


asthenia, 1 case. 

Normal galactose curves were found in: 
nontoxic nodular goiter, 8 cases; nontoxic dif- 
fuse goiter, 3 cases; thyroid adenocarcinoma, 
2 cases; familial jaundice, 1 case; hypertensive 
cardiovascular disease, 2 cases; amebiasis, 1 
case; anxiety hysteria, 1 case; maniac depres- 
sive psychosis, 1 case; cystic goiter, 1 case; 
colloid goiter, 1 case; toxic nodular goiter, 
I case. 

Of the 64 patients operated upon the histo- 
pathological report was: diffuse toxic goiter, 
28 cases; nodular toxic goiter, 14 cases; non- 
toxic nodular thyroid, 12 cases; nontoxic 
diffuse thyroid, 3 cases; adenocarcinoma 
(thyroid), 2 cases; nontoxic (after iodine), 
3 cases; cystic goiter, 1 case; colloid goiter, 
I case. 

Relationship of the preoperative tests to 
cases of toxic goiter are listed in Table I. 


TABLE I 
Basal Galactose 
Pathological metabolic Tolerance 
diagnosis Cases* rate 30 min. 60 min 
Toxic diffuse goiter. .... 42 +30 50 71 
Toxic nodular goiter. .. ‘} 
Mean Mean 
Nontoxic (after iodine)... .. +45 42.5 56 
+10 41 55 
+10 82 82 


*r case with normal basal metabolic rate and galactose 
tolerance. 


The 3 cases reported as nontoxic after 
iodine are recorded here under the toxic cases 
because the pathologist’s report stated that 
the gland showed a histopathological picture 
characteristic of remission. The acini were 











-~ 


————— eS 





se 


oO Orn =» 





oar 


SMITH Et AL: 


dilated with colloid but there was no marked 
hyperplasia present. 

Of the 42 cases of toxic goiter there were 10 
cases in which the basal rate was within or 
below the accepted limits or normal. The 
lowest basal metabolic rate of this group was 
—4, and the highest +71. All of the cases of 
toxic goiter except one had a positive galac- 
tose tolerance curve. This was a case of 
toxic nodular goiter with a basal metabolic 
rate of +5, and galactose readings of 20 
milligrams per cent and 39 milligrams per cent 
at the 30 and 60 minute intervals, respectively. 
This patient had been taking iodine and seda- 


tives for 3 months prior to admission to the. 


clinic. Operation was advised in this instance 
on the basis of the clinical nanifestations. 

Pathological diagnosis of nontoxic goiter as 
related to preoperative tests are given in 
Table IT. 


TABLE II 
Basal Galactose tolerance 
Pathological metabolic 

diagnosis rate 30 min. 60 min. 

CHRIS GOTIEE: 0.6 6ciccens esis — 2 $7 30 

eee +30 75 41 

Nontoxic diffuse goiter..... + 3 32 26 

+12 14 22 

— 3 12 12 

Nontoxic nodular goiter 

(Mean of 12 cases)...... + 8 16.5 13.5 
Adenocarcinoma........... +27 23.5 2.3 

+24 5 12 


In the 1 case of cystic goiter the patient 
presented all of the symptoms of hyperthy- 
roidism. The basal metabolic rate was low 
but the galactose readings were on the upper 
border of normal. The case reported as colloid 
goiter gave high readings for both the basal 
metabolic rate and the galactose tolerance. 
In each of these cases a preoperative diagnosis 
of diffuse toxic goiter had been made, and it is 
our opinion that premedication had changed 
the pathological picture. 

There are 2 cases in which the efficacy of 
the galactose tolerance test is particularly 
revealed. The first case is that of a 33 year old 
white female who entered Touro Infirmary 
with the complaint of frequent headaches and 
the progressive loss of weight for about a year. 
Physical findings revealed only evidence of 
weight loss and tremor of the fingers. There 
was no exophthalmos or apparent enlarge- 
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ment of the thyroid. The pulse rate was 100 
and the basal metabolic rate —4. The galac- 
tose tolerance test readings were 116 milli- 
grams per cent at 30 minutes and 85 milli- 
grams per cent at 60 minutes. After diligent 
study the patient was subjected to a thyroid- 
ectomy. The pathologist’s report after exami- 
nation of the gland was toxic nodular goiter. 
Since the operation the patient has been free 
of symptoms and has gained weight. This 
case showed the most marked discrepancy 
between the basal metabolic rate and the 
galactose tolerance test. 

It is here that the test has its greatest 
significance, i.e., the test will aid in confirming 
the diagnosis in patients with symptoms sug- 
gestive of thyrotoxicosis and who have a 
normal basal metabolic rate. 

The other example which illustrates the 
value of this test is that of a 42 year old 
female who 2 years previously had had a 
thyroidectomy. The clinical and pathological 
diagnosis was toxic goiter. However, the pa- 
tient had no relief of symptoms following the 
operation. She was again admitted to the 
hospital. The basal metabolic rate was slightly 
elevated and the galactose tolerance test was 
high. It was suggested that the patient might 
have a mediastinal goiter. Roentgen exami- 
nation of the chest and subsequent operation 
confirmed this diagnosis. Following the last 
operation the patient had no more toxic 
symptoms. 

The galactose tolerance test should not be 
used to replace the basal metabolic determina- 
tions in patients with suspected hyperthyroid- 
ism for in most instances the basal metabolic 
rate and the galactose test will be elevated 
above the normal and the basal metabolic 
rate will be more likely to indicate the severity 
of the toxicity, especially when the readings 
are high. Two examples of this occurred in our 
series. One fatality due to postoperative 
thyroid crisis had a preoperative basal meta- 
bolic rate of +64 and tolerance readings of 
57 milligrams per cent and 79 milligrams per 
cent. Whereas a comparatively uneventful 
convalescence following hemithyroidectomy 
(first stage) was manifested by another patient 
whose preoperative tests revealed a +27 
basal metabolic rate and galactose readings of 
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167 milligrams per cent and 200 milligrams 
per cent. The last mentioned galactose test 
had the highest reading of the series. The 
lowest was 44 milligrams per cent at 30 min- 
utes and 6 milligrams per cent at 60 minutes. 

In the toxic group of cases there was no cor- 
relation between the basal metabolic rate and 
the galactose tolerance test. There was also 
no correlation between the duration of the 
disease and the galactose tolerance test, for in 
some instances the galactose readings were 
high when the hyperthyroidism had been 
clinically of short duration and in other in- 
stances the test was low when the disease had 
been present for a long period of time. When 
the patient with hyperthyroidism shows a 
good clinical response to preoperative man- 
agement and premedication the galactose 
curve tends to approach the normal but not in 
direct proportion to the basal metabolic rate. 
Following thyroidectomy the galactose curve 
gradually returns to normal, which suggests 
that in thyrotoxicosis liver dysfunction is not, 
as a rule, permanent. 

In summarizing this investigation, it may be 
stated that the galactose tolerance test used in 
conjunction with the basal metabolic rate can 
be of definite aid in confirming the diagnosis of 
hyperthyroidism. Too much confidence can- 
not be placed in any one test, nor can a test 
replace clinical experience or diagnostic abil- 
ity. The responsibility for decision as to the 
course of therapy depends not on the results 
of the tests per se, but does depend on the 
judgment of the physician. 
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In 41 of 46 cases, in which the preoperative 
diagnosis was toxic goiter, the diagnosis was 
confirmed by the galactose tolerance test. All 
of the 5 exceptions had a preoperative diag- 
nosis of toxic goiter. It is our opinion that in 
these 5 cases, because of premedication or 
prolongation of the disease, the pathological 
picture had changed from typical toxic char- 
acteristics to a modification of this state. The 
cases of nontoxic nodular goiter after iodine, 
cystic goiter, and colloid goiter, in all of which 
the preoperative diagnosis was toxic goiter, 
probably showed the pathological condition 
as the result of premedication or in the case 
of cystic goiter, prolongation of the disease. 

In conclusion it is well to stress the fact 
that wherein the basic metabolic readings are 
within normal limits in patients manifesting 
symptoms of thyrotoxicosis, the galactose 
tolerance test will be of great aid in confirm- 
ing a diagnosis of hyperthyroidism. 
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CHRONIC IDIOPATHIC ULCERATIVE COLITIS 


Report of Seven Cases of Patients Operated Upon 


MAURICE KAHN, M.D., F.A.C.S., and MAX W. BAY, M.D., F.A.C.S., Los Angeles, California 


HERE is an ill defined but important 
group of patients who present ulcera- 
tion of the large bowel with no recog- 
nizable causal agent. For this condi- 
tion there is at present no specific therapy. 

The disease varies in violence within wide 
limits. Its onset may be sudden, and its 
severity so great as to cause death within a 
short time. Or its severity may be less, with 
few symptoms present, despite decided patho- 
logical changes. The most common and strik- 
ing clinical characteristic is the tendency to 
chronicity with recurrent mild to severe 
exacerbations. McKittrick and Miller, in their 
analysis of 149 cases, describe one case with 
five separate recurrences in 1 year, and an- 
other patient who had 12 years of freedom be- 
tween attacks. It is small wonder then that a 
wide difference of opinion exists as to the 
relative merits of various modes of therapy 
and as to the results obtained in any particu- 
lar type of treatment. 

The disease tends to involve all of the bowel 
wall, so that the muscularis becomes markedly 
thickened and the serosa is edematous and 
injected. The mucosal surface is denuded to 
greater or less degree and healing results in 
scar, with or without ‘“‘heaping up” of islands 
of mucosa (to which the term pseudopolyposis 
has been applied), and in strictures. Healing 
of the muscular coat also results in fibrosis 
with loss of muscular tone and narrowing of 
the lumen of the bowel. 

The disabilities of the disease are serious. 
Some patients suffer recurring attacks of fever 
and prostration, others are handicapped by 
continuous symptoms, of greater or less sever- 
ity, and loss of weight and strength over 
prolonged periods. The loss of normally func- 
tioning mucosa causes faulty absorption, and, 
together with loss of food by diarrhea, results 
in nutritional deficiency. The infected colon 
acts as a focus of infection, frequently causing 


multiple arthritis, and eye complications such 
as keratitis, iritis, and corneal ulcers. We 
have seen a young woman who lost the sight 
of one eye as a result of the disease. 

Complications are common. 

1. Perforation usually leads to death from 
generalized peritonitis. Abscess and fistula 
formation @re fairly frequent. Bargen (5) re- 
ports the incidence of perforation as 3.4 per 
cent in a total of 647 cases. In 10 of 18 cases, 
the perforation was located in the sigmoid. 
Perforation also occurred in the cecum, rec- 
tum, and splenic flexure. Multiple perfora- 
tions were found in 2 cases. He reports a case of 
colojejunogastric fistula in a case of infantil- 
ism. He attributes the infantilism to the onset 
of the disease at an early age with lack of 
absorption of vitamins and mineral substances. 
Studies ruled out other known forms of 
infantilism. 

2. Massive hemorrhage has been encountered 
by all writers. McKittrick and Miller report 
an incidence of 5 per cent in their cases. 

3. Strictures and narrowing of the lumen 
occur in cases of long standing. Cattell (10) 
reports 2 cases in which complete obliteration 
of the lumen occurred at one or more points. 
In 4 of his patients stricture formation in the 
rectum was so extensive that a digital exami- 
nation beyond the anal sphincter was impos- 
sible. We observed the same condition in one 
of our cases. 

4. Pseudopolyposis. There is some difference 
of opinion as to the relationship of psuedo- 
polyposis to chronic ulcerative colitis. Bargen 
and Comfort (4) report an incidence of 10 per 
cent pseudopolyposis in 693 cases of chronic 
ulcerative colitis. They state that of every 5 
cases of multiple polyps of the colon studied 
at the Mayo Clinic, 4 are on the basis of 
chronic ulcerative colitis. Bargen (2), in an- 
other communication, reported an incidence of 
13 per cent in 200 cases. Bancroft believes 
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that polyposis may be a part of the healing 
process, but David contends that it is defi- 
nitely not part of the healing process. Bargen 
(2) states that the development of polyps is 
noted proctoscopically in the course of pro- 
gressing as well as healing chronic ulcerative 
colitis. The possibility of malignant degenera- 
tion in these polyps is a matter for serious 
concern. Rankin (21) reports 25 cases of 
carcinoma in 1,100 cases of colitis, an inci- 
dence of 2.3 per cent. Brust and Bargen re- 
port an incidence of 2.5 per cent in 800 cases. 
In contrast, they quote the statistics of the 
United States Department of Commerce 
which indicate that 0.011 per cent of persons 
die from carcinoma of the intestine, and those 
of the Mayo Clinic which indicate an incidence 
of 0.88 per cent of carcinoma of the large 
intestine in all patients registering at the 
Mayo Clinic. 

5, Thrombophlebitis and mesenteric throm- 
bosis and 6, colonic intussusceplion. Among the 
rarer complications which have been reported 
are thrombophlebitis and mesenteric throm- 
bosis (Cave, 12) and colonic intussusception 
(Bargen, 5). 

It is important that we consider two other 
features of the disease, namely, its diffuse na- 
ture and its tendency to spontaneous remis- 
sions and exacerbations. Bargen and Mayo 
(6) report that in 95 per cent of 1,500 cases of 
chronic ulcerative colitis, the disease process 
began in the lower portion of the rectum and 
spread upward to involve the remainder of 
the large bowel. McKittrick and Miller re- 
port an involvement of the terminal ileum in 
1.3 per cent of their cases and state that seg- 
mental colitis was rarely found. Cave and 
Nickel (13) found the terminal ileum appar- 
ently involved in 25 per cent of their cases, yet 
on subsequent examination, after ileostomy, 
only 4 cases remained involved. Cattell (10) 
performed a loop colostomy well above the 
involved portion of bowel in 2 cases in which 
the disease was limited to the sigmoid and 
rectum. The disease spread through the 
colostomy to the proximal bowel. In one of 
the cases, extension occurred within 2 months. 
It is known that lesions may seemingly clear 
up entirely, either spontaneously or following 
ileostomy, yet may become reactivated spon- 





SURGERY, GYNECOLOGY AND OBSTETRICS 


taneously or with re-establishment of the 
intestinal continuity. Stone (25), Lahey, 
Rankin (21), and Cave and Nickel (13), re- 
port reactivation of the disease in cases in 
which re-establishment of the intestinal con- 
tinuity was made following apparent cure 
resulting from ileostomy. In view of these re- 
ports it is difficult to reconcile the seemingly 
excellent results reported by Rienhoff, Strauss, 
and Stone (25, 26), unless it be that their 
cases had not been followed for a sufficient 
period before the reports were published. 

Since no specific etiological factor has ever 
been proved, a great many differing forms of 
conservative medical therapy have been at- 
tempted. Because the disease varies so greatly 
in its pathological findings and the severity of 
its symptoms, widely differing results from 
the use of any given method of treatment 
have been reported. Several optimistic re- 
ports have been published which command 
consideration. Thus, Crohn and Rosenak 
report a series of go cases, 75 of which were 
followed for an ample period. They claim 
that 75 per cent of their cases were cured or 
improved by medical means alone. Most of 
these patients were in their first 2 years of 
illness. Eleven per cent of their cases were un- 
improved, and 15 per cent died as a result of 
the disease. Bargen, Brown, and Rankin (3) 
also report a similar degree of success with 
medical management. 

The acceptance of these statistics brings us 
to the conclusion that medical therapy is in- 
sufficient in about 25 per cent of these cases. 
We concur with Lahey, Cave, and others, that 
the management of this disease demands close 
co-operation between the internist and the 
surgeon. Surely no one would suggest that 
surgical treatment be tried before the patient 
has been amply treated medically, the re- 
sponse to such treatment evaluated, and the 
extent of permanent damage to the colon 
determined. One must also bear in mind that 
some patients with marked pathological 
changes appear to have few symptoms. We, 
in common with the medical enthusiasts, hope 
the future may bring us knowledge of the 
etiology of the disease and a more specific 
therapy. But, for the present, it is our feeling 
that the pathology of the disease is in many 
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instances irreparable. Mackie in an analysis 
of medical management, states that when ex- 
tensive anatomical changes have occurred it is 
vain to hope for restoration to normal. 
Brown (8) urges surgical treatment before the 
ulcerations have become so deep that com- 
plete restoration of the gut to normal function 
is less probable. Cave (12) believes it unrea- 
sonable to assume that a disease which has 
caused such extensive infiltration in the deeper 
layers of the colonic wall could be reached by 
any known medical procedure. 

We believe that surgery finds a definite 
place in two groups of cases, namely, the acute 
fulminating type, and the chronic intractable 
type, complicated by sequelae which in them- 
selves are serious conditions. 

Strauss, Stone (25), McKittrick and Miller, 
and Cave and Nickel (13), have advocated 
the use of ileostomy in the acute fulminating 
cases before the patient’s condition has been 
too greatly impaired. Single-barreled ileos- 
tomy, first advocated by Brown (7), com- 
pletely diverts the fecal current from the 
diseased bowel, and thus gives complete 
physiological rest to the large bowel. Striking 
clinical improvement is seen following ileos- 
tomy, yet in most instances the toxemia, 
although temporarily diminished, persists. We 
cannot expect this procedure to be curative, 
notwithstanding contrary isolated reports in 
the literature (Stone, 24, 25; Strauss; Rien- 
hoff). Ileostomy has gained a reputation for a 
high mortality rate. McKittrick and Miller 
report a rate of 28 per cent in 54 cases. 
Kunath reports 83 per cent in 12 cases and 
advocates appendicostomy or cecostomy as 
the procedures of choice; these have resulted 
in a mortality of 21 per cent in 19 cases. Cat- 
tell (11) reports a mortality of 22 per cent, and 
Cave and Nickel (13) report a mortality of 
45 per cent in 11 emergency ileostomies and 
of 11 per cent in 1g elective ileostomies. 
Bargen, Brown and Rankin (3) report a 66 
per cent mortality in 9 emergency ileostomies 
and of 50 per cent in 82 elective ileostomies, 30 
per cent of which were immediate, and 20 per 
cent late. It is possible that the rapid and 
excessive loss of fluids immediately following 
surgery is a factor in producing mortality, but 
the more likely reason for mortality in many 
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instances is that surgical aid is invoked too 
late. Cave and Nickel (13) no longer advocate 
ileostomy in the presence of massive hemor- 
rhage. They believe that vitamins K and C 
are competent to control the bleeding and 
that surgery in these cases almost always re- 
sults fatally. 

We urge surgery in the chronic intractable 
type; in cases constantly handicapped by 
chronic symptoms; in cases presenting pro- 
gressive extension of the pathological changes; 
in cases showing periods of activity and remis- 
sion with extension of pathology; and in those 
complicated by the, sequelae previously 
discussed. 

There are a number of surgical procedures 
which we need to discuss briefly. 

Appendicostomy and cecostomy have been 
advocated chiefly for the doubtful value of 
irrigation. These procedures fail to divert the 
fecal current completely and are inadequate. 

Colostomy, with distal partial colectomy, is 
applicable only to cases of segmental colitis, 
which have been estimated to constitute only 
10 per cent of the whole. A colostomy is more 
desirable than an ileostomy but is very rarely 
indicated. 

Ileosigmoidostomy, with or without proxi- 
mal subtotal colectomy, has been enthusias- 
tically advocated, but we must bear in mind 
that 95 per cent of cases begin with rectal 
involvement, and that apparently healed le- 
sions may become reactivated with re-estab- 
lishment of continuity. Our experience with a 
recent case which will be described, and with 
another patient treated elsewhere, who retains 
active lesions in the remaining bowel with 
multiple fistulas and widespread arthritis, and 
who has lost the sight of one eye, convinces us 
that this procedure is very limited in its 
applicability. 

Total colectomy we believe to be logical be- 
cause it completely disposes of the diseased 
bowel, results in no permanent damage to the 
patient, and is attended with a reasonable 
mortality. 

Cattell (11) has reported 24 total colec- 
tomies with 3 deaths; Rankin (21, 22), 7 total 
with no deaths, 4 subtotal with 1 death; Cave 
(12) 3 total and 3 subtotal with no deaths; 
McKittrick and Miller 2 total and 8 subtotal 
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with « death. The aggregate totals 51 cases 
with 5 deaths, or a rate of approximately to 
per cent. We realize that the combined group 
represents a small series from which to draw ex- 
tensive conclusions, but, granted proper man- 
agement, it seems that mortality should be 
within reasonable limits for this type of surgery. 

The operation should be done in multiple 
stages. We will not attempt to describe in de- 
tail all of the steps. The first stage of the 
operation entails ileostomy; the second, sub- 
total colectomy from the terminal ileum 
around to the lower sigmoid, the omentum 
being preserved. On occasion it may be neces- 
sary to conduct two stages for this portion of 
the procedure, as we found in one of our cases. 
The third stage consists of combined abdomino- 
perineal or posterior resection of the remain- 
ing sigmoid and rectum. 

Different forms of ileostomy technique have 
been described by Brown (7), Rankin (21), 
MacGuire, Cattell (11), Cave and Nickel (13), 
and Stone (26). These vary from an ileostomy 
combined with appendicostomy, to implanta- 
tion of the terminal stoma in the abdominal 
wall as a mucous fistula. We prefer the single- 
barreled or end ileostomy, turning the distal 
limb in and dropping it. We are not unmind- 
ful of the warning, voiced by some, that stric- 
ture in the distal bowel might result in opening 
of the closed ileum. We have so far left the 
clamp on the proximal limb for 36 to 48 
hours. Recently, immediate tube drainage has 
been advised by many. We have decided to 
adopt this procedure in the future. We do no 
exploration of the abdomen at the time of 
performing ileostomy, since little information 
can be gained, and trauma might complete an 
impending perforation. The complications of 
ileostomy have been completely described by 
Cave and Nickel (13): bleeding from mucous 
membrane, prolapse, retraction, narrowing of 
stoma, secondary openings proximal to the 
stoma, intestinal obstruction, pronounced col- 
lapse due to loss of sodium chloride from sud- 
den and rapid ejection of fluid from the stoma. 
We try to guard against prolapse by suturing 
the mesentery to the anterior peritoneum, but 
encountered this complication in one case. 

Ileostomy may on occasion be an emergency 
procedure. The succeeding stages need never 
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be done in haste. Sufficient time must elapse 
following ileostomy to permit water balance to 
be re-established and general improvement of 
the patient’s condition. A minimum of 5 to 8 
weeks has been advised. Whittaker’s observa- 
tions on ileostomy indicate that water and 
mineral balance begin to be established at the 
end of 1 month, and that average weight and 
strength are regained in about 3 months. We 
waited 2'% years on our first patient because 
repeated acute exacerbations, with massive 
hemorrhages, precluded earlier intervention. 

We performed the second stage in two pro- 
cedures on our second patient because she had 
previously suffered a perforation at the splenic 
flexure with abscess formation. In the first of 
these we resected to the splenic flexure. In the 
second we resected to the lower sigmoid. 

We believe that at least 1 month should be 
allowed between the second and third stages 
for proper preparation of the patient. Cave 
(12) advocates a period of 2 to 6 months. 

Our surgical experience is based on 7 pa- 
tients operated upon: 2 ileostomies without 
further surgery, 4 total colectomies, and 1 
ileosigmoidostomy with resection of the 
proximal colon. 

The complications encountered were as 
follows: (1) prolapse of ileostomy in 1 of the 5 
ileostomies, which necessitated surgical cor- 
rection; (2) partial dehiscence of the wound 
following the second stage operation in 1 of 
the 4 total colectomies; (3) dehiscence of the 
wound with fecal fistula following resection of 
the proximal colon in the patient on whom an 
ileosigmoidostomy was done; (4) completely 
dysfunctioning neurogenic bladder following 
the third stage in the first total colectomy 
performed. 

Since then, Dr. A. A. Kutzmann, of our 
urologic department, has instituted tidal 
drainage on all of our cases immediately after 
operation and has been successful in obviating 
serious bladder disturbance. 

Management of the ileostomies has pre- 
sented some difficulties. It has been stated 
that when colectomy has been completed, the 
terminal ileum has taken on the function of 
the large bowel, with absorption of fluid and 
solidification of the stool, resulting in less 
frequent movements. Dr. William Bachrach, 
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Fig. 1. Diagram of cecum and ascending colon. Wall markedly thickened and lumen 


narrowed. Previous destruction of mucosa. 


of our resident staff, made some interest- 
ing observations independent of the work of 
Whittaker previously mentioned. He found 
the intestinal passage time to be about 4 
hours. Protein in the form of meat and starch 
in the form of potato were readily digested. 
Leafy vegetables, and those with distinct 
membranes such as peas and corn, left con- 
siderable residue. Seeds were, of course, not 
digested. There was no significant effect from 
varying the water intake. Milk resulted in a 
more acid, more liquid stool. Dr. Bachrach 
suggests the following dietary regulations: 
(1) No restriction of amount, but food to be 
taken at conventional meal times; (2) meat 
and potatoes as desired; (3) moderate amounts 
of nonleafy, nonmembranous vegetables; (4) 
daily intake of strained orange juice; (5) vita- 
min supplements may be added. By applying 
these rules our patients have been able to 
restrict the movements to three or four in 24 
hours. One of the patients has been able to 
dispense with the wearing of a bag on most 
occasions. 

Whittaker, in his observations on the hu- 
man being following colectomy or colonic 
exclusion with ileostomy, has demonstrated 
that there are few temporary and no perma- 
nent effects on mineral metabolism, no change 
in the motor activity of the small intestine, 
some physiological dilatation of the terminal 
ileum, and that in 3 months patients may re- 
gain average weight and strength. 

Our results in the 4 totally colectomized 
patients have been very gratifying to the 


Some active ulceration. Case 3, S.L. 


patients who express enthusiasm over the 
results and are not at all unhappy with their 
ileostomies. 


REPORT OF CASES 


CasE1. E.R., female. Illness began in 1925 at the 
age of 20, with bloody diarrhea which lasted 5 weeks. 
In 1930 she had an attack which lasted 2 months. 
In January, 1934, she had an attack of influenza, and 
1 month later developed bloody diarrhea which con- 
tinued until her admission to the hospital on May 
18, 1934. For 1 month previous to the hospital ad- 





Fig. 2. Showing complete replacement of mucosa by 
chronic inflammatory changes. Note increased submucosal 
fat. Case 3,S.L. XgQ5. 
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Fig. 3. Barium colon enema roentgenogram reveals 
narrowing below the splenic flexure with dilatation of 
proximal bowel. Loss of mucosal pattern and haustration 
in the descending colon. Case 4, E.P. 


mission she had 15 bloody rectal movements daily, a 
great deal of abdominal pain, and some vomiting. 
She had lost a great deal of weight and felt very 
weak. She was given a whole blood transfusion. On 
May 29, 11 days after hospital admission she ap- 
peared to have had a perforation of the bowel. Ex- 
ploratory laparotomy was done through a McBurney 
incision under local anesthesia. There was a great 
deal of clear serous peritoneal fluid which on culture 
grew Streptococcus viridans. A cecostomy was done. 
A blood transfusion was given and repeated on 
June 11. On June 19, there was a hemorrhage from 
the cecostomy and rectum. The blood count 
dropped moderately and two additional transfusions 
were given in a period of 12 days. Sigmoidoscopic 
examination revealed a good many active ulcerations 
extending to 9% inches, there being a few ulcera- 
tions in the rectum. In August she was transferred 
toa convalescent home. The improvement continued 
to be very slow. She was readmitted to the hospital 
and an end ileostomy was done on September 27, 
1934. Retraction of the ileostomy gradually took 
place and a new ileostomy was done on November 28, 
1934. She improved steadily following this, gaining 
a great deal of weight and having few rectal passages 
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of mucus and pus. In May, 1938, sigmoidoscopic 
examination revealed acutely injected rectal mucosa 
which bled readily on touch. In May, 1939, prolapse 
of the ileostomy necessitated resection of the pro- 
lapsed ileum. She was last seen in January, 1940. 
Her general appearance was very good. There was a 
marked contrast between her emaciation in 1934, at 
the time of her acute illness, and the obesity in 1940. 
She continued to pass mucus and pus rectally how- 
ever, and sigmoidoscopic examination revealed con- 
tinued ulceration. She has refused total colectomy 
and we have refused to re-establish bowel continuity. 


Almost continuous fluid drainage from the 
ileostomy has rendered her useless for employ- 
ment and a burden on society. Despite the 
very evident improvement in the patient’s 
condition, activity of the disease continues. 


CasE 2. M.G., male. Illness began in 1931 at the 
age of 21 years, with fever, painful swelling of the 
knees and ankles, lower abdominal cramps and 
bloody diarrhea. The attack lasted only a few weeks. 
He was placed on an ample medical regimen and suf- 
fered only a few mild exacerbations until August, 
1935, when he had a severe exacerbation character- 
ized by abdominal pain, nausea, vomiting, 4 to 6 
bowel movements daily, swollen tender knee joints, 
and great weakness. He lost 10 pounds in weight in 
a few weeks, and weighed 135 pounds when ad- 
mitted to the hospital. His previous normal weight 
had been 165 pounds. Ileostomy was performed on 
August 24, 1935. He enjoyed remission of his illness 
for 1 year, weighing 180 pounds at the end of that 
period. For the following 5 months he again suf- 
fered from chills, fever, anorexia, vomiting, and 
bloody rectal movements. Multiple arthritis again 
became evident. Under more active medical care he 
improved and enjoyed another remission of 6 months’ 
duration. At the end of that time he had a mild 
exacerbation during which an ischiorectal abscess de- 
veloped. Since that time he has remained well except 
for short periods of mild exacerbation. When last 
seen by us in January, 1940, he weighed 190 pounds 
and felt very well. An attempt to do a sigmoido- 
scopic examination revealed that a small finger 
could not be inserted into the anus. Total colectomy 
has been advised but refused by the patient. 

Ileostomy has resulted in virtual cure of the 
disease from the patient’s point of view. We 
feel, however, that in view of the anal strictur- 
ing eventual re-establishment of bowel con- 
tinuity is impossible. 

Case 3. S.L., female. Illness began in 1922 at the 
age of 20 years, characterized by cramps, bloody 
diarrhea, and vomiting. There were rare periods of 
remission except for apparent complete relief during 
pregnancies in 1923 and 1925. About 1933, she de- 
veloped multiple arthritis, involving practically all 
joints, at times necessitating the use of crutches. She 
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Fig. 4. Diagram of section of colon reveals complete loss of normal mucosa with scarring. Some 
surviving islands of mucosa appear to be proliferative, producing pseudopolyposis. Case 4, E.P. 


had an exploratory laparotomy and appendectomy 
in 1933. In 1934, a cecostomy was done elsewhere. 
She improved for 1 year and again developed cramps, 
bloody diarrhea, and arthritis of moderate severity, 
with periods of remission. She had been cared for by a 
great many physicians in this community. We saw 
her in 1936 and performed an ileostomy in March of 
that year. Her symptoms and general condition im- 
proved. She gained some weight, but her arthritis 
continued to be bothersome, and she began to have 
more purulent and bloody drainage from the bowel, 
in addition to a good deal of abdominal pain. In the 
spring of 1937 she was sent into the hospital and was 
being prepared for colectomy, when she developed a 
most acute exacerbation, having massive hemor- 
rhages from the bowel and much pus. She was 
treated conservatively. She weighed 80 pounds when 
she left the hospital. Her normal weight had been 
about 130 pounds. During the illness she had 
weighed on the average 95 to 100 pounds. She im- 
proved and gained weight but continued to pass pus 
and blood by rectum. 

On July 26, 1938, first stage colectomy was done, 
the bowel being resected to the sigmoid. One month 
later, on August 25, 1938, the abdominoperineal re- 
section was done. This patient developed the blad- 
der difficulty previously mentioned. It has been con- 
siderably improved under treatment. It is now 28 
months since the completion of colectomy. The 
patient feels extremely well. She has had to restrict 
her diet because she now weighs 146 pounds, 
which is approximately 16 pounds over her pre- 
vious normal weight. The ileostomy is satisfactorily 
controlled. 

The specimen revealed marked thickening of the 
wall with narrowing of the lumen (Fig. 1). The 
mucous membrane appeared to be almost completely 
absent and there was some active ulceration in the 
remaining mucosa. The microscopic sections re- 
vealed severe chronic inflammatory change, with 
ulceration of the mucosa and hypertrophy and 
fibrosis of the muscularis (Fig. 2). 


This patient had had repeated exacerba- 
tions and remissions for 14 years before 
ileostomy. The most severe exacerbation 
occurred 1 year after ileostomy was performed, 
and at the completion of total colectomy, 2 
years after ileostomy, active ulceration was 
found in the specimens. She remarried 2 
months ago. 


Case 4. E.P., female. Illness began in 1929 at the 
age of 21 years, characterized by severe bloody 
diarrhea. She had rather frequent attacks of mode- 
rate severity. In 1931 she was delivered by cesarean 
section and shortly developed a right tubo-ovarian 
abscess which necessitated surgery. Although the 
colitis was particularly bothersome during the preg- 
nancy, there appeared to be a remission until the 
next pregnancy in 1933, when she was again de- 
livered by section. The colitis was moderately active 
during this pregnancy. In 1936 she suffered a severe 
attack which necessitated hospitalization. This was 
the fourth severe attack. The illness continued mild 
until July, 1938, when she developed pain in the left 
loin and flank accompanied by high fever. This sub- 
sided after several weeks. Subsequent x-ray study 
revealed narrowing below the splenic flexure with 
penetration at this point (Fig. 3). The evidence of 
obstruction with cramps accompanied by visible 
peristalsis became more marked and for a matter of 2 
weeks the patient was in great distress. In Septem- 
ber she developed a diarrhea, having about 6 or 8 
watery stools daily, and she became nauseated. She 
was admitted to the Hospital in October but con- 
tinued to lose ground, her weight dropping from a 
normal of 110 pounds to 65 pounds, a loss of 45 
pounds in a period of 3 months. The hemoglobin 
dropped to 50 per cent, red blood cells, 3.6 million. 
Two whole blood transfusions were given and ileos- 
tomy was done on November to, 1938. She im- 
proved gradually following this procedure. In 
January, 1939, an abscess surrounding the splenic 
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Fig. 5. Barium colon roentgenogram, November 1939, 
reveals a well demarcated lack of haustration limited to the 
ascending, transverse, and descending colon. Case 6, P.C. 


flexure pointed in the left lumbar region and was 
drained. Her improvement continued for 3 months 
and she then developed a moderately severe exacer- 
bation, passing a good deal of mucus and blood per 
rectum. On July 27, 1939, a first stage colectomy 
was done, resection being carried to the splenic flex- 
ure. Six weeks later, on September 12, 1939, the re- 
section was carried to the lower sigmoid. She got 
along well and gained some weight, but continued to 
have bloody drainage rectally. Two months later, on 
November 16, 1939, abdominoperineal resection was 
done. Now, 1 year since completion of colectomy, 
she is feeling well. The ileostomy is satisfactorily 
controlled. Her weight is normal. 

The specimen revealed the following: There was 
marked narrowing of the lumen in two places with 
thickening of the wall. There were numerous areas 
of complete ulceration of the mucosa. Some surviv- 
ing islands of mucosa appeared to be proliferative, 
producing pseudopolyposis (Fig. 4). In the remain- 
der, the mucous membrane was diffusely hyperemic 
to hemorrhagic and showed scattered match-head 
size ulcers with hemorrhagic bases. The micro- 
scopic examination revealed evidences of acute and 
chronic inflammation. 
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Fig. 6. Barium colon roentgenogram taken July, 1940. 
There is no essential change from condition shown on pre- 
vious film. Case 6, P.C. 


This patient was practically invalided for 9 
years before surgical treatment. Ileostomy re- 
sulted in some improvement but did not pre- 
vent the occurrence of a rather severe exacer- 
bation 3 months later. Her invalidism re- 
sulted in a great deal of marital discord and 
she was greatly opposed to having a perma- 
nent ileostomy, thinking that this might 
further estrange her husband. She has been 
restored to health and happiness. 


CAsE 5. M.G., female. Illness began in 1931 at the 
age of 22 years. She had a severe siege characterized 
by abdominal pain, bloody diarrhea with 20 to 30 
movements daily, vomiting, and fever. She was 
hospitalized for 2 months during which time one 
blood transfusion was given. Two months following 
the hospital discharge she suffered a milder attack 
which again necessitated hospitalization. There 
were moderately severe attacks in February, 1933, 
and February, 1934. She was admitted to the 
Cedars of Lebanon Hospital in August, 1934, in the 
fifth attack of moderate severity during a period of 
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Fig. 7. Above, descending colon to line of resection. 
Below, ascending colon with cecum and attached terminal 
ileum and appendix reveal the longitudinal furrows which 
extended practically the full length of the bowel. These 
furrows were occupied by hemorrhagic membranes which, 


3 years. After a month’s conservative care, an 
ileostomy was performed in September, 1934. She 
had no severe exacerbations from this time on, except 
for a mild one in 1936, when she developed a peri- 
rectal abscess which was drained. She gained 30 
pounds of weight and felt well, but despite the ap- 
parent remission she continued to pass blood and 
mucus and had lower abdominal cramping pain on 
frequent occasions. 

On September 12, 1939, first stage colectomy was 
done, resection being carried to the lower sigmoid. 
Within several days, an unusual local heat wave, 
with a maximum temperature of 107 degrees F., 
took place, which lasted for 1 week. The loss of 
chlorides was increased due to vomiting. Partial 
dehiscence of the wound occurred. The blood chem- 
istry was corrected and repair was not necessary. 
Three months later, on December 7, 1939, an ab- 
dominoperineal resection was done. It is now 1 year 
since the completion of the operation. The patient 
feels very well. She weighs 116 pounds which is 
about 5 pounds above the previous normal. The 
ileostomy is satisfactorily controlled. 

The specimens showed diffuse marked narrowing 
of the lumen particularly in the sigmoid where the 
closed scissors were admitted with difficulty, being 
about 2 centimeters in diameter at the widest point. 
There was some thickening of the wall as well as in- 
creased firmness. There was atrophy of the mucous 
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when scraped away, revealed the presence of shallow, 
almost continuous erosions. The distal 7 centimeters of 
bowel appeared to be relatively normal except for the ex- 
tension of one of the linear furrows clear to the line of re- 
section. Case 6, P.C. 


membrane in many areas which appeared to be the 
result of healed ulcers with scarred bases. The mu- 
cosa was represented in a few areas by a few ridges 
of glistening hemorrhagic rugae, and elsewhere it 
consisted of hemorrhagic and hyperemic to gray 
granulation. In the first specimen, 6 centimeters of 
the bowel showed scattered active ulcers with hemor- 
rhagic borders, the largest being about 1 centimeter 
in diameter. There were no areas of polyposis or 
malignancy seen. 

Microscopic sections showed virtually complete 
absence of the mucous membrane which appeared to 
be replaced by granulation tissue which blended with 
thickened submucosa. There was connective tissue 
proliferation in the submucosa and streaking through 
the muscle fibers. There was infiltration of lympho- 
cytes, plasma cells, and eosinophiles, through all 
layers, being indicative of chronic inflammatory 
reaction. 


This patient had repeated exacerbations of 
varying severity for 3 years previous to ileos- 
tomy. Following this procedure she appeared 
to enjoy reasonably good health but continued 
to pass blood and mucus rectally. Progressive 
pathological change continued in the bowel 
despite the ileostomy. 
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lig. 8. Section shows acute ulcerative process occurring 
in the longitudinal furrow at the line of resection. Case 6, 
PC. Xes 


CasE 6. P.C., female. At 8 years of age this patient 
had diarrhea which lasted for 1 month. At 16 years, 
she developed diarrhea following ‘‘food poisoning,” 
she thought, consisting of 5 or 6 loose movements 
daily with no blood, and inconstant cramp-like 
abdominal pain. She vomited on occasion and lost 
15 pounds in 2 weeks. She had ample medical care. 
The diarrhea persisted for 2 years but her general 
condition improved slowly. She weighed 74 pounds 
at 16, and 86 pounds at 18. She suffered moderately 
acute exacerbation in October, 1939, at the age of 18 
years, and was admitted to the hospital on October 
14. Her immature appearance was_ noticeable. 
Menses had begun at 14 and had ceased at 16 for 1 
year, and again 3 months before her admission. She 
weighed 80 pounds on admission. She had a mode- 
rate febrile reaction. Sigmoidoscopic examination 
revealed an essentially normal mucosa to to inches. 
Barium colon enema x-ray (Fig. 5), revealed a rather 
well demarcated lack of haustration limited to the 
ascending, transverse, and descending colon. She 
had a moderate secondary anemia. A whole blood 
transfusion and course of neoprontosil were given 
with some improvement in her condition. She was 
discharged from the hospital on November 28, 19309. 
The disease continued only mildly active until 
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August, 1940, when there was an exacerbation of the 
symptoms with 8 to to movements daily, pain, fever, 
and anemia. She was readmitted to the hospital on 
August 16, 1940. Sigmoidoscopy revealed some red- 
ness of the anal mucosa but no ulcerations to 10 
inches. A repeat barium enema x-ray taken in July 
(Fig. 6), had shown no progression in the findings. 
On September 13, a blood transfusion was given, and 
on September 14, an end-to-side ileosigmoidostomy 
was done. Examination of the large bowel confirmed 
the x-ray findings which had indicated involvement 
of the ascending, transverse, and descending limbs of 
the colon. These portions of the bowel were thick- 
ened and lusterless. There was an abrupt line of 
demarcation at the sigmoid where the bowel ap- 
peared perfectly normal. The anastomosis was 
carried out 6 to 7 inches blow this line of demarca 
tion. Two blood transfusions were given during the 
week following surgery, and the patient reacted well. 
She had on the average three liquid stools daily. The 
operative wound healed per primam. On October 17, 
a subtotal colectomy was carried out, the bowel 
being resected from the ileum to 4 inches below the 
line of demarcation in the descending colon. A good 
many adhesions were encountered in the lower ab- 
domen including fixation of the anastamotic area to 
the anterior parietal peritoneum. Freeing of the 
latter resulted in a tear into the lumen of the ileum 
which was repaired. Sulfanilamide therapy was 
immediately instituted. A blood transfusion was ad 
ministered following surgery and repeated in 6 days. 
Within 7 days there was purulent drainage from the 
wound, followed by fecal drainage and complete 
dehiscence of the wound. There was copious fluid 
loss from the wound. She vomited frequently, and 
feeding became a real problem. There was a great 
deal of albumin lost in the urine and the serum pro- 
teins steadily dropped. Another blood transfusion, 
the third following surgery, was given. On Novem- 
ber 17, one month following the resection, massive 
hemorrhage from the wound occurred. Vitamins 
had been administered regularly. She was given 
hykinone! parenterally. Two blood transfusions and 
250 cubic centimeters of plasma were also given. 
The patient died on November 20. Postmortem 
examination was not permitted. 

The surgical specimen revealed a somewhat thick- 
ened, narrowed bowel, the serosal surface of which 
was hyperemic (Fig. 7). The lumen was filled with 
bright bloody fluid. The mucous membrane was 
rather smooth and ironed out. There were several 
irregular but generally longitudinal furrows which 
extended practically the full length of the colon. 
These furrows were occuped by hemorrhagic mem- 
branes which, when scraped away, revealed shallow, 
almost continuous erosions. In places there were 
larger ulcers, the margins of which were comprised of 
overhanging, slightly proliferative mucous mem- 
brane. This process in the mucous membrane ex- 
tended to a point 7 centimeters from the distal line of 
resection, the mucous membrane in this latter por- 

1(Synthetic vitamin K, Abbott). 
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tion of the bowel being more normal in appearance 
except for the extension of one of the linear furrows 
in an hemorrhagic erosive manner, clear to the line of 
resection. Microscopic sections (Fig. 8) of the rela- 
tively uninvolved portion of bowel revealed mainly 
acute inflammation with some chronic change, but 
without involvement of the muscularis or definite 
ulceration. Sections of the involved area revealed 
involvement through the whole thickness of the wall. 


This case clearly demonstrates the difficulty 
of ascertaining the extent of involvement by 
means of the gross, outward appearance of the 
bowel and x-ray examination. It further 
demonstrates the importance of proper nutri- 
tion and the difficulties one encounters in the 
postoperative management. We feel that the 
condition of the bowel contributed to the 
failure of healing. It now appears that the 
ileosigmoidostomy was ill-advised, since this 
was not a case of limited colitis. 


Case 7. C.W., male. Illness began in January, 
1939, at the age of 39 years, characterized by bloody 
diarrhea with 8 to to movements daily, nausea, 
vomiting, and diffuse abdominal pain. He lost 60 
pounds during the course of 1 month, the previous 
normal having been about 120 pounds. He was 
given six blood transfusions. Ileostomy was per- 
formed elsewhere in February, 1939. He improved 
remarkably, regaining 35 pounds during the follow- 
ing 5 months. He was first seen in our out patient 
department in June, 1939. His weight was 118 
pounds and he was having only 3 to 4 rectal pas- 
sages of pus and mucus daily. He was placed on an 
ample medical regimen. In February, 1940, he had a 
mild exacerbation characterized by fever and by ab- 
dominal cramps and bloody rectal movements. His 
weight dropped from 114 pounds to 99 pounds. He 
was admitted to the hospital on September 27, 1940. 
Sigmoidoscopic examination revealed active inflam- 
mation in the lowermost 8 inches of bowel. He was 
given sulfathiazol and improved. On November 1, 
1940, a subtotal colectomy was performed, resection 
extending from the ileum to the rectosigmoid. His 
postoperative reaction was excellent aside from a 
moderate degree of shock which responded ade- 
quately following transfusion. Combined abdomino- 
perineal resection was carried out on December 6, 
1940. There was slight postoperative reaction. The 
abdominal wound is healed and the posterior wound 
granulating nicely. The ileostomy drainage has 
noticeably thickened. He now weighs 90 pounds. 

The specimens revealed a hemorrhagic appear- 
ance of the serosa and roughened hemorrhagic 
mucosa with numerous bleeding points and many 
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small ulcerated areas throughout, including the anal 
canal. The ulcerations involved the full thickness of 
mucosa and submucosa and a portion of the muscu- 
laris. The lumen as a whole was narrowed. Micro- 
scopic examination revealed evidences of acute and 
chronic inflammation. 


Ileostomy no doubt was instrumental in 
saving this man’s life. It has not, however, 
prevented progression of the pathological 
changes. 

CONCLUSION 

Surgery finds a place in the treatment of 
chronic idiopathic ulcerative colitis because of 
the serious complications of the disease. Total 
colectomy is logical because it completely 
eradicates the pathology. It is attended by a 
reasonable mortality. 
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“PALE EPITHELIUM” 
ITS 


EXPERIMENTAL PRODUCTION 


IN THE MAMMARY GLAND AND 
IN THE 


RHESUS MONKEY 


HAROLD SPEERT, M.D., Baltimore, Maryland 


MONG the vast number of authors who 
have contributed to the pathology of 
the human breast, a few have interested 
themselves in certain cells sometimes 

encountered in the mammary gland, remarkable 
because of their pallor after staining. Opinions 
concerning the origin, biological significance, and 
practical importance of these atypical cells have 
been conflicting and almost as numerous as the 
authors who have written about them. Attempts 
at clarifying these problems have been based upon 
the study of pathological human breast tissue ob- 
tained either at autopsy or at operation for 
various types of mammary morbidity. 

In a recent study of the effects of intense and 
prolonged estrogenic stimulation on the rhesus 
monkey (Hartman, Geschickter, and Speert, 
1941), examination of the mammary glands re- 
vealed changes similar to those described and 
pictured as atypical epithelium or blasse Zellen. 
These observations are recorded here in detail, in 
the hope that they may throw new light upon an 
obscure subject. 

This atypical epithelium was recognized as a 
constituent of pathological breasts long before it 
was specifically mentioned and described in the 
literature, if one may judge from the drawings 
accompanying some of the early articles on 
chronic cystic mastitis (Leser, 1888; Sasse, 1897; 
Roloff, 1900; Tietze, 1900). In 1g00 Wohlsecker, 
a student of Borst, clearly distinguished between 
the normal darkly staining cuboidal cells of the 
mammary gland and the tall pale cells with 
vesicular nuclei which were seen lining different 
parts of the same cyst. Paul, in the following 
year, described epithelial changes in chronic cystic 
mastitis which bore certain points of resemblance. 
But it was not until 1904 that Borst clearly called 
attention to these large pale cells lining mammary 
cysts and named them “atypische Epithelien.” 
They were further studied by von Saar who, in 
1907, pointed out their similarity to sweat gland 
epithelium. Since then they have been variously 
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referred to in the literature as ‘“‘blasse Zellen,” 
“tdrosadenoid epithelium,” ‘‘cellules claires” (Del- 
bet and Mendaro), “‘oxyphile Epithelien” (Prym), 
“eosinophile Epithelien,” and “‘helle rosige Epithe- 
lien” (Askanazy). 

The distinguishing cytological features of these 
cells are their size and the staining qualities and 
homogeneity of their cytoplasm. The cells are 
cuboidal to cylindric in shape and may under 
some conditions appear elongated. Their size 
varies from two to four times that of the normal 
mammary epithelium. The nuclei are round, 
vesicular, hypochromatic, and usually centrally 
located. The abundant pale cytoplasm stains a 
faint pink with eosin and yellow with van Giesen’s 
stain. It is usually homogeneous and clear, some- 
times faintly granular in appearance, and occa- 
sionally contains small clear vacuoles. 

In describing the epithelial changes in chronic 
cystic mastitis in 1901, Paul called attention to 
the cystic arrangement of the “long-celled epithe- 
lium” and the intracystic growth frequently de- 
rived from it. The description of atypical 
epithelium by Borst in 1904 likewise concerned 
itself with the large pale cells lining mammary 
cysts. Subsequent studies have emphasized the 
cystic arrangement of the epithelium in regions 
where these cells are found. Krompecher (1913) 
found pale epithelial cysts in 21 of 292 mammary 
tumors which he studied. Semb (1928) has 
described cysts lined with pale epithelium as a 
constant feature in all cases of fibroadenomatosis 
cystica, where they usually occur in large num- 
bers and are more frequent than cysts lined with 
ordinary mammary epithelium. More recently 
Dawson (1932) has stated that although the size 
of the cyst may vary within wide limits, in all 
cases in which pale epithelium occurs in the 
breast it lines a definitely cystic structure, even 
the smallest pale structures always appearing 
larger than normal mammary acini. Cheatle and 
Cutler (1931) have attributed to these pale cells 
an important réle in the genesis of mammary 
cysts, whose formation they described as follows: 


_ “The first change from the normal epithelium of the acini 
into the desquamative state (cystiphorous desquamative 
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SPEERT: PALE EPITHELIUM 
epithelial hyperplasia) is a slight elongation of the cells. In 
the next state they become more cuboidal in shape and 
present a very delicate characteristic appearance. The 
essential characteristic of these cells is their pallor and they 
are described by some authors as ‘pale cells.’ The nuclei 
are round, hypochromatic, and centrally situated. The 
cytoplasm is homogeneous and perfectly clear. In the next 
stage these pallid cells increase in number to form two or 
three rows from which columns of three or four cells may 
spring and project into the lumen. It is from the upper 
cells of these columns as well as from the inner layers lining 
the acini that desquamation occurs. This process and the 
collection of fluid distend the acini, forming small cysts. . . . 
As the condition advances the walls which separate the 
neighboring acini disappear and a composite cyst is thus 
formed. These early states result in the later formation of 
the large cysts in the breast. . . . These cysts are the 
‘blue-dome cysts’ of Bloodgood.” 

Although occurring predominantly in areas of 
cystic disease, small cavities lined with pale epi- 
thelium have been observed also in association 
with solid mammary tumors. Thus Krompecher 
reported 12 cases of pale epithelial cysts occurring 
with fibroadenomas among his previously men- 
tioned 292 breast tumors, and Semb found 14 
such cysts among too cases of fibroadenoma. 

Pale epithelial cysts are most commonly met 
with in the fourth and fifth decades, at which ages 
the various forms of chronic cystic mastitis are 
most prevalent. However Kudji (1921) has re- 
ported such cysts in a 14 year old girl who died 
of pulmonary tuberculosis before puberty, and 
Cheatle and Cutler have stated that rarely mam- 
mary structures that resemble sweat glands can 
be found even in the breasts of infants at birth. 
In adults pale epithelium seems limited to the 
female in its distribution. Dawson has denied its 
occurrence in male mammary glands, as has Semb. 
The latter, however, has described true sweat 
gland cysts in the male, closely resembling the 
epithelial lining of fibroadenomatosis in the female 
breast. 


ORIGIN OF PALE EPITHELIUM 


The origin of pale epithelial structures in the 
mammary gland has been accorded various inter- 
pretations by different authors. These interpreta- 
tions may be classified broadly into two groups: 
first, that the pale structures represent sweat 
gland epithelium; and second, that they are de- 
rived from true mammary epithelium. 

The mammary glands have long been regarded 
as modified sweat glands (Benda, 1894). When 
von Saar called attention to the histological simi- 
larity between the pale epithelium of the mam- 
mary glands and that of the sweat glands, he 
regarded this as further evidence for the phylo- 
genetic development of the mammary glands 
from the sweat glands of the skin. Creighton, in 
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1902, wrote a detailed account of his extensive 
studies of the sweat glands of mammals and 
emphasized their relation to mammary develop- 
ment. He believed that tubular glands with the 
structure of sweat glands were very commonly 
found in normal breasts as developmental 
anomalies and that they represented a reversion 
to a lower type of mammary gland. Similar 
views concerning the histogenesis of pale epithe- 
lium have been expressed by Kuru (1909), who 
compared it phylogenetically with sweat gland 
epithelium, and by Krompecher (1913, 1916). 
The latter author regarded pale cysts as sweat 
gland cysts and viewed their occurrence in the 
mammary gland as a manifestation of reversion. 
A larger group of authors has vigorously op- 
posed the belief that pale epithelial structures are 
aberrant sweat glands. The entire subject has 
been reviewed by Dawson (1932) who concluded 
that pale epithelium in the breast is derived from 
normal mammary tissue (ductile or acinar). Her 
study of sections of mammary glands at various 
stages of development gave no support to the 
view that sweat glands are normally included in 
the breast. Cheatle and Cutler reported similar 
observations in 1931 and stated that whenever 
sweat glands resembling mammary structures 
were encountered they have always been in the 
extramammary subcutaneous tissue and not in 
the gland itself. These authors never failed to 
trace a direct anatomical continuity between the 
pale structures and the mammary ducts.' Dawson 
observed pale cells and normal mammary epithe- 
lium merging directly into each other in the same 
cystic acinus or duct, and in so doing confirmed 
the earlier observations of Wohlsecker, Semb, 
Delbet and Mendaro, and Kudji. This was inter- 
preted as a strong argument for the mammary 
origin of the pale cells. Krompecher, in 1924, also 
described both normal and pale epithelium con- 
tiguously lining the walls of mammary ducts and 
cysts, sometimes with almost imperceptible 
transitions between the two types of tissue. These 
observations prompted a revision of his previously 
published views concerning the histogenesis of 
pale epithelium, which he now regarded as de- 
rived from normal mammary structures. Other 
authors who concluded that the pale epithelium 
arose from the acini and small ducts of the mature 
breast include Berka, Prym, and McFarland. 
There is general accord among those authors 
who would derive pale epithelium from true mam- 
mary elements, concerning the processes by which 
the changes occur. Dawson attributes the altera- 
‘Ewing (1940) likewise observed glands lined with pale epithelium 


which emptied into the intralobular Jacteal ducts of the normal breast, 
but he regarded the former as sweat glands. 
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tions in morphology and staining affinities to de- 
generative changes which occur following ante- 
cedent stimulation of the epithelium. She found 
pale epithelial cysts predominantly associated 
with the glandular involution of the menopause. 
Thus she regarded the pale change as evidence of 
receding epithelial activity, supervening on the 
proliferative states of the normal epithelium. 
Berka had expressed a somewhat similar view in 
1912. This author apparently found pale epithe- 
lium only in the breasts of women who had borne 
children, and considered such tissue a result of 
incomplete involution after pregnancy. McFar- 
land regarded pale epithelial cysts as residual 
lactation acini. The mechanism by which the pale 
change occurs has been explained by Kudji as a 
temporary increase in the blood supply with re- 
sultant growth, followed by a secondary decrease 
in blood supply caused by hormonal withdrawal 
with resultant degeneration of the parenchyma. 

A modified interpretation of pale epithelium 
has been advanced by Thiele. He regarded this 
tissue as a special degeneration form of the mam- 
mary elements, differentiated from the normal 
cells by virtue of its greater growth energy 
(papillary formations), secretory activity (vacuole 
formation), and shorter life span (no large masses 
of cells despite rapid multiplication; desquama- 
tion into cysts). 


RELATION TO CANCER 


The greatest interest in the nature of pale epi- 
thelium has centered about the long waged con- 
troversy concerning its possible relation to 
carcinogenesis in the mammary gland. Opinion 
has been divided into two main groups which 
have championed opposite views: that pale epi- 
thelium indicates a change either of early malig- 
nant neoplasm or with a definite possibility of 
subsequent transformation into cancer; and that 
the pale change is essentially degenerative, rather 
than neoplastic, with little or no possibility of 
subsequent malignant tumor. 

The earliest claims for the carcinomatous nature 
of the large atypical pale cells lining mammary 
cysts are found in the writings of Borst in 1904. 
Berka, Krompecher, Askanazy, and Fraser, in 
subsequent publications, have regarded pale epi- 
thelium as a precancerous alteration of mammary 
epithelium. In the series of breast tumors re- 
ported by Krompecher, pale epithelium was ob- 
served in g cases of cancer. Semb found pale 


epithelium in 35 of 122 cases of cancer of the 
mammary gland. Dawson succeeded in demon- 
strating pale structures in 116 of 120 breasts con- 
taining malignant tumors. 


These observations 
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were interpreted as corroborative evidence of the 
pathogenetic relationship between pale epithelium 
and mammary neoplasms. 

Ewing has stated that 25 per cent of mammary 
cancers are of sweat gland origin; and Lee, Pack, 
and Scharnagel have described 81 so called “sweat 
gland cancers” from Ewing’s laboratory. Their 
findings, while not in themselves indicating a 
specific malignant tendency of pale epithelium, 
have at least shown this tissue to be susceptible 
of carcinomatous change. Cheatle and Cutler 
also agree that these cells are the frequent site of 
origin of cancer of the breast, in agreement with 
Cohnheim’s theory of malignant change from mis- 
placed cell rests. Dawson, on the other hand, has 
denied the existence of true sweat gland carcinoma 
of the breast. 

Attention has been called to the morphological 
similarity between atypical pale epithelium and 
Paget cells. Semb found pale cells present in the 
excretory ducts and milk ducts under the nipple, 
and in 6 cases of Paget’s disease atypical pale 
epithelium was found in the mammary tissue of 
all. He was thus led to state in 1928, that “from 
my investigations I assume that the proliferation 
in Paget’s disease primarily begins with the 
growth of the atypical pale epithelium in the 
large milk ducts under the nipple. From here 
the proliferation as a constant rule extends to the 
epidermis of the nipple, with formation of the 
cancer-tumor.” 

Other authors have denied, with equal empha- 
sis, that pale epithelium is a sign of malignant 
new-growth or that it is in any way related to 
carcinogenesis. Mueller found areas of early can- 
cer in the vicinity of the pale epithelial cysts in 
his case, but denied a relationship between the 
two. Kuru interpreted the presence of pale epi- 
thelium in the mammary glands of children as 
evidence against cancer. The absence of mitoses 
and of invasiveness were pointed out by Kudji as 
additional features of pale epithelium suggesting 
its benignancy. Thiele and von Saar, among 
others, likewise denied any malignant tendencies 
of pale epithelium. 

Semb has clearly distinguished between the 
significance of the pale epithelium seen in mam- 
mary fibroadenomas and that occurring in cases 
of fibroadenomatosis cystica. He observed small 
cavities lined with pale epithelium in 14 of 1oo 
cases of the former but felt that no importance for 
the tumor formation could be ascribed to this epi- 
thelium, since it occurred in too scanty quantity 
in the separate tumors. Furthermore, since fibro- 
adenomas seldom go over into cancer, neither 
could this pale epithelium be regarded as a sign 
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of “malign degeneration” in the fibroadenoma. 
In the cases of fibroadenomatosis cystica, on the 
other hand, small cystic cavities lined with pale 
epithelium were observed, with atypical changes 
and penetration of the basement membrane and 
distinct infiltrating growth. These changes were 
found in 9 of 24 cases. Semb, therefore, concluded 
that in these cases pale epithelium served as the 
starting point for cancer development. 


ANIMAL STUDIES 


Study of the published opinions of the afore- 
mentioned authors does not permit of definite 
conclusions concerning the nature of pale epithe- 
lium in the mammary gland, nor its biological or 
pathological significance. Because of the lack of 
agreement resulting from studies based on human 
pathological material, it is desirable to obtain 
evidence from other species resulting from an 
experimental approach to the problem. 

Observations on the occurrence of ‘“‘pale epithe- 
lium” in the mammary glands of animals other 
than the human are very scant. Fifer (1934) 
described cysts with hyperplastic and metaplastic 
epithelium (possibly pale) in the breasts of rabbits 
during the postlactation interval but not during 
periods of functional activity (estrus, pregnancy, 
pseudopregnancy, and lactation). These findings 
are in agreement with the concept of pale epithe- 
lium advanced by Dawson, Berka, and by 
McFarland; namely, that the pale change occurs 
as a result of receding epithelial activity following 
upon antecedent stimulation. Fifer observed 


similar pale changes, however, in the breasts of 


males and virgin females also. 

In 1936 Macdonald reported areas of intra- 
canalicular hyperplasia in the mammary glands 
of castrated rabbits receiving 25 to 200 rat units 
of estrogenic hormone daily. Some areas of the 
hyperplastic growth resembled pale epithelium. 
The following year similar changes occurring in 
mammary cysts were reported by Herold and 
Effkeman, who injected normal and castrated 
male and castrated female rats for periods up to 3 
months with amounts of estrogens ranging be- 
tween 50 and tooo international units daily. 
However, such changes were rarely produced in 
the glands of intact females which were similarly 
treated. 


PERSONAL OBSERVATIONS 


In collaboration with Dr. Carl G. Hartman and 
Dr. Charles F. Geschickter, the writer has re- 
cently made a study of the effects of the long 
term treatment of rhesus monkeys with very 
large amounts of estrogenic hormones. These ob- 
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servations have already been reported briefly! and 
will be described in detail elsewhere. 

The animals were treated by subcutaneous im- 
plantations of two estrone pellets weekly, weigh- 
ing 3 milligrams each, and subcutaneous injections 
of 10,000 international units of amniotin (Squibb) 
every other day. Studies of the mammary glands 
include 32 specimens obtained from 15 females 
ranging in weight from 2,180 to 3,970grams. Eight 
of the animals were surgically castrated imme- 
diately before the institution of estrogenic treat- 
ment; in the 7 remaining the ovaries were left 
intact. The specimens represent material ob- 
tained at autopsy or by repeated biopsies after 
periods of treatment ranging from 2 to 29 months. 

Soon after the onset of treatment a marked 
hyperplasia with resultant stratification of the 
duct epithelium occurred. At the end of about a 
month the ducts began to dilate as the epithelial 
hyperplasia began to wane, and budding of the 
duct system occurred. Within 2 months evidence 
of early lobule formation was detectable. Devel- 
opment of the gland progressed thereafter in an 
orderly fashion to complete unfolding of the lobule- 
alveolar system. These developmental changes 
have been observed in the same animal by re- 
peated biopsies at different stages of treatment. 

This pattern of mammary development in 
response to estrogenic stimulation was found to 
occur with fair uniformity in all the animals, and 
appeared not to be dependent upon their weight 
or the presence or absence of the ovaries. On the 
other hand, the pale changes to be described 
occurred predominantly among the castrates. Of 
the 5 animals in which pale epithelium was ob- 
served 4 were castrates, an incidence of 50 per 
cent among this group; whereas pale epithelium 
was found only once in the mammary glands of 
the 7 noncastrated monkeys, an incidence of only 
14 percent. This finding is in agreement with the 
observations of Herold and Effkeman, who failed 
to detect pale epithelium among their intact 
estrogen treated female rats, whereas the mam- 
mary glands of the castrates developed cysts lined 
with pale epithelium. 

Concurrently with the orderly development of 
the mammary gland just described, the pale cells 
made their appearance. They were seen at vari- 
ous stages after the roth week of estrogenic treat- 
ment. In contrast to the cystic arrangement of 
the pale cells which has been described in patho- 
logical human mammary glands, the pale epithe- 
lium in our experimental monkey specimens ap- 
peared as small islets of these atypical cells usually 
compactly arranged, although there was occa- 


1Anat. Rec., 1941, 79: Supp. 1, 31. 
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Fig. 1. G25—castrate. Mammary gland biopsy specimen 
after 11 months estrogenic treatment. Islet of pale epithe- 
lium adjoins dilated duct, center. Hematoxylin, eosin, X60. 


sionally a suggestion of acinus formation. These 
groups of cells were irregularly spaced among the 
normal mammary lobules, with which they 
formed a sharp contrast (Figs. 1 to 3). Less fre- 
quently the pale cells were seen in the linings of 
the mammary ducts, merging and contrasting 
with the normal mammary epithelium (Fig. 3). 
The cells were two to three times as large as the 
normal mammary cells, cuboidal or polygonal in 
shape. The nuclei were large, round, vesicular, 
hypochromatic, and contained prominent nu- 
cleoli. They were usually centrally but occasion- 





Fig. 3. G24—castrate. Mammary gland biopsy specimen 
after 14 months of estrogenic treatment. Note intimate 
relation between pale epithelium and normal acinar cells, 
and contrast between pale and normal cells in duct lin- 
ings. Hematoxylin and eosin, X60. 





Fig. 2. Higher magnification of same specimen as 
shown in Figure 1, showing pale epithelial cells in contrast 
to normal mammary epithelium, X 245. 


ally basally located. The cytoplasm was very 
pale, faintly eosinophilic and appeared perfectly 
clear at low power magnification. At higher 
magnification the cytoplasm was found to be very 
finely granular, and in some instances contained 
vacuoles of varying size. 


ANALYSIS OF STUDY 


The metaplastic change in the mammary gland 
represented by the appearance of pale epithelium 
is interpreted as a specific response to intensive 
estrogenic stimulation. Of 474 specimens obtained 
from the breasts of 304 male and female rhesus 
monkeys under all sorts of physiological and ex- 
perimental conditions, pale epithelium was found 
in none outside of the series here mentioned. The 
occurrence of this atypical epithelium in the 
glands of only those monkeys which had been 
treated with large amounts of estrogens points 
strongly to this hormone as the causative agent. 
Furthermore, since 4 of the 5 cases manifesting 
pale epithelium were among the castrated animals 
(which group constituted only a small proportion 
of the monkeys in the Carnegie colony), it is sug- 
gested that the absence of the ovaries may have 
been an important prerequisite factor for the 
attainment of this change. 

In explanation of the pathological changes 
noted in their estrogen treated castrated rats and 
the failure of those with intact ovaries to develop 
similar mastopathies, Herold and Effkeman have 
stressed the importance of the corpus luteum. 
Functional luteal tissue persisted in the ovaries in 
response to estrogenic stimulation, a phenomenon 
which was first demonstrated in the rabbit (Allen 
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Fig. 4. No. 140—castrate. Photomicrograph showing 
the marked hyperplasia of the sebaceous gland after the 
animal had received 6 weeks of estrogenic treatment. 
Hematoxylin and eosin, X60. 


and Heckel, 1936). The mammary glands of the 
intact rats were thus regarded as being under the 
balanced influence of estrogen and progesterone. 
In the castrates, on the other hand, the estrogens 
were allowed to exercise an unopposed effect upon 
the mammary glands. It is possible that estrogens 
stimulate the monkey’s ovary, either directly or 
through the mediation of the pituitary, to produce 
progesterone or some other hormone, which may 
help prevent the appearance of the pale change in 
the macaque’s breast. Since little is known con- 
cerning the effects of estrogens on the structure 
of the monkey’s ovary, and even less concerning 
the effects upon ovarian function, however, this 
suggestion is to be regarded as purely speculative. 

The changes which occur in the anterior 
pituitary following castration provide an alterna- 
tive explanation for the high incidence of pale 
epithelium among the castrates in contrast to the 
noncastrated animals. After bilateral ovariectomy, 
profound alterations occur in the functioning of 
this gland. In the human, for example, increased 
quantities of pituitary gonadotropic hormone 
appear in the blood and urine. Specific cytological 
alterations occur at this time in the pituitaries of 
several species, including the rhesus monkey 
(Severinghaus, 1939). During the past few years 
a large body of suggestive evidence has accumu- 
lated attributing to the anterior pituitary specific 
mammogenic activity. Perverted pituitary func- 
tion, in conjunction with the estrogens ad- 
ministered in the present experiments, may thus 
be responsible for the changes observed in the 
mammary glands. 


Fig. 5. No. 134—castrate. Sweat gland adenoma 
(upper right) after 6 weeks of estrogenic treatment, shown 
in relation to normal mammary lobule and hyperplastic 
ducts. Hematoxylin and eosin, X37. 


An additional channel through which altered 
pituitary function may affect the mammary 
glands involves the mediation of the adrenals. 
The adrenal cortex produces estrogens, androgens, 
and other steroid substances which are effective 
stimulators of mammary growth (Speert, 1940). 
Yet adrenal function is, in turn, under control of 
the anterior pituitary. Thus under conditions of 
pituitary hyperactivity, augmented secretion by 
the adrenal cortex may ensue with resultant 
effects upon the mammary gland. 

In addition to the pale changes described, two 
other somewhat similar alterations have been ob- 
served in the mammary glands of castrated 
monkeys receiving smaller amounts of estrogens. 
One occurred following the daily administration 
of 100 rat units of amniotin (Squibb) for a period 
of 6 weeks. Examination of the breast at the end 
of this period revealed a marked hyperplasia of 
the pale staining sebaceous apparatus in the sub- 
cutaneous tissue (Fig. 4). This change is probably 
comparable to the condition which Florentin and 
Binder (1939) succeeded in producing in the 
guinea pig mammary gland by the injection of 
55,000 international units of estrogenic hormone 
over a period of 6 weeks, and referred to by them 
as ‘‘sebaceous metaplasia.”’ 

The second pathological change likewise was 
found after a 6 weeks’ period of estrogenic stimu- 
lation, this animal having been treated daily with 
5,000 rat units of amniotin. A small adenoma 
about twice the size of the average mammary 
lobule and consisting of typical sweat gland tissue 
was found embedded in the substance of the mam- 
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mary gland. It is shown in Figure 5 in relation to 
a normal mammary lobule and two hyperplastic 
ducts. The relative pallor of the sweat gland 
epithelium affords a definite striking contrast to 
the more darkly staining cells of the mammary 
gland. 

Sebaceous hyperplasia and sweat gland adeno- 
mas were not found in any other mammary glands 
of the large control series previously mentioned. 
Yet the appearance in the breasts of these epithe- 
lial overgrowths, of sebaceous gland cells on the 
one hand and of sweat gland cells on the other, 
makes possible a morphological comparison of 
these cells with those comprising the “‘pale epithe- 
lium.” It becomes immediately apparent that we 
are dealing with three distinct cell types, the only 
common characteristic being that the cytoplasm 
of each stains less intensely than that of the nor- 
mal mammary epithelium. 

There is little cytological similarity between the 
“pale epithelium” and that of the sweat glands in 
the monkey’s breast. The cells of the latter are 
smaller, the cytoplasm more eosinophilic, and the 
nuclei smaller and more darkly staining. More 
closely, on the other hand, do the “‘pale cells” re- 
semble the cells of the sebaceous glands, although 
the latter too have smaller and more darkly 
staining nuclei. 

We are thus led to the conclusion that the pale 
cells represent variants of the normal mammary 
gland cells. The characteristic appearance of the 
former results from the metaplastic change stimu- 
lated by the continuous and unopposed action of 
very large amounts of estrogens. The view that 
these cells arise from the mammary epithelium is 
strengthened not only by their morphological 
contrast with the other possible precursors, but 
also by their intimate relation to the normal ele- 
ments comprising the mammary lobules and 
ducts (Fig. 3). 

It is by no means certain that the many 
published papers dealing with atypical or pale 
epithelium have concerned themselves with the 
same cell type, for the illustrations accompanying 
the articles have been neither sufficiently numer- 
ous nor clear. Conclusions drawn from the present 
studies are, therefore, of limited applicability to 
the problems of pale epithelium as they exist in 
the literature. Yet it seems safe to conclude that 
the present experimentally produced pale epithe- 
lium is comparable to at least some of the lesions 
described in the human mammary gland, so 
closely do our specimens resemble some of the 
published illustrations of this condition (cf. Delbet 
and Mendaro, Fig. 7, p. 22). The common failure 
of ovulation to occur in premenopausal women 


t 
may give rise to a condition in the human com- 
parable to that of our experiments, namely the 
continued unopposed action of high estrogen 
levels. 

Carcinoma of the mammary gland has been 
produced in susceptible strains of mice by several 
investigators by means of various estrogenic hor- 
mones (see review by Gardner, 1939). Geschickter 
had recently succeeded in inducing mammary 
cancer in rats also after intensive estrogenic treat- 
ment. Although the amounts of estrogens re- 
quired for the production of malignant changes 
in the breasts of rodents are proportionately many 
times greater than the doses ordinarily used 
clinically in the treatment of patients, these 
studies have naturally brought into question the 
complete safety of prolonged estrogenic therapy 
in the human. Indeed isolated case reports 
(Allaben and Owen, 1939; Auchincloss and 
Haagensen, 1940; Parsons and McCall, 1941) 
have suggested a possible carcinogenic action of 
estrogens on the human breast. 

The present experiments were originally begun 
by Dr. Geschickter with the view of determining 
the possibility of producing cancer of the mam- 
mary gland in the rhesus monkey with estrogenic 
hormones. All the mammary specimens were 
therefore studied in great detail and pathological 
changes carefully sought. Aside from the transi- 
tory hyperplasia and dilatation of the ducts, the 
appearance of pale epithelium was the only 
pathological change noted in the breasts. The 
pale cells were of uniform appearance, gave no 
evidence of invasiveness, and no mitotic figures 
were seen among them. Among the animals that 
came to autopsy there was no suggestion of 
metastases. Thus no support can be offered for 
the view that pale epithelium, at least as it is ob- 
served in the mammary gland of the monkey, is 
in itself a malignant tumor type of epithelium or 
that it has any malignant tumor potentialities. 


SUMMARY 


The literature on “pale epithelium” in the 
human mammary gland has been reviewed. 
Changes resembling this condition have been 
produced in the breasts of rhesus monkeys by the 
administration of very large amounts of estrogenic 
hormones. These changes were observed pre- 
dominantly among the castrated animals. Evi- 
dence indicates that “pale epithelium” represents 
a metaplastic alteration of normal mammary 
gland cells, but no support is offered for the belief 
that this change in the cells has any significance 
for the subsequent development of carcinoma of 
the breast. 
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PERSISTENCE OF TUMOR AFTER PREOPERATIVE RADIUM 
TREATMENT FOR CANCER OF THE CORPUS UTERI 


M. S. DONOVAN, M.D., and SHIELDS WARREN, M.D., Boston, Massachusetts 


ADIATION therapy has come to occupy 
a position of great value in the treat- 
ment of carcinoma of the body of the 
uterus. Aside from the fact that this is 
the only effective treatment available for patients 
who are inoperable because of local extent of the 
growth or for constitutional reasons, intrauterine 
radium therapy, with or without external irradi- 
ation with roentgen rays, has been accepted in 
most large centers in this country and in Europe 
as an important preoperative measure. However, 
the French cancer therapists in general do not 
subscribe to this view, using radium and roentgen 
rays for palliation only of endometrial cancer. 
German radiologists have treated carcinoma of 
the uterine body since 1912 (9), and by 1915 this 
method was in use at other European clinics and 
in America. 

Originally, many cancer therapists felt that 
irradiation of endometrial cancer was unwise 
since surgical methods gave quite a satisfactory 
number of cures, and there was a widespread 
opinion that adenocarcinoma was not radiosen- 
sitive. However, because many women with this 
type of cancer were inoperable, some form of 
radiation therapy was used, and it soon became 
apparent that this type of treatment would effect 
a fair percentage of cures. 

In 1927, Heyman published a report from the 
Radiumhemmet in Stockholm which tended to 
give radiation as good a standing as surgery in the 
treatment of cancer of the uterine body (5). He 
first tabulated the reports of 318 patients treated 
by operation alone in 6 different European clinics, 
with an average 5 year cure of 42.8 per cent. 
Counting only the strictly operable cases the 
recovery was 58.8 per cent. He then reported 
46 patients treated at the Radiumhemmet with 
intrauterine radium alone, with a recovery rate 
of 43.5 per cent. Twenty-five of these patients 
were technically and clinically operable and of 

From the Laboratories of Pathology, New England Deaconess 
Hospital, Collis P. Huntington Memorial Hospital, and Pondville 
Hospital. 

We are indebted to the chief of the division of gynecology at 
the Palmer Memorial Hospital and Collis P. Huntington 
Memorial Hospital, Dr. George A. Leland, Jr., for permission to 
refer to the clinical data used. Dr. Joe V. Meigs will report later 


on the clinical aspects of the cases from the Pondville State 
Hospital for Cancer. 


these, 15, or 60 per cent, recovered after radium 
therapy. 

By 1933, Hurdon and Chambers were able to 
collect reports from Stockholm, Berlin, Munich, 
New York (Memorial Hospital), and Baltimore 
(Howard Kelly Hospital), totaling 359 operable 
cases of endometrial cancer treated by radiation 
methods. One hundred and ninety-six patients 
survived 5 years, 54.5 per cent, and of 381 inoper- 
able cases, 42, or 11 per cent, lived 5 years. 

Heyman, in reporting the technique of treating 
corpus carcinoma at the Radiumhemmet in 1935 
(6), stated that he filled the uterus with small 
containers of radium, giving 2600-4000 milli- 
gram hours in 2 treatments, plus one vaginal 
treatment to prevent metastasis in this location. 
If symptoms did not disappear or if new symp- 
toms appeared, such as bleeding, discharge, or an 
increase in size of the uterus, a total hysterectomy 
was done. In this paper he reported that in 
48.7 per cent of 156 cases, patients were cured by 
radium therapy. 

A year later Heyman (4) summarized the re- 
sults of treatment in carcinoma of the body of the 
uterus for a 16 year period and showed that in 
both the technically and clinically operable groups 
the survival rate was better in those who had a 
hysterectomy than in those who were not operated 
on. He therefore advised that this operation be 
done on all patients who were suitable risks. 

Irradiation, chiefly by intrauterine radium, 
followed in 4 to 8 weeks by panhysterectomy and 
salpingo-oophorectomy, has been recommended 
in many recent publications as the treatment of 
choice for cancer of the uterine body (1,2,3,4,13). 
Miller agrees that a combination of irradiation 
and surgery is better than operative treatment 
alone, but he believes that preoperative roentgen 
treatment is more efficacious than intrauterine 
radium and uses the latter only for obese patients 
and those who are inoperable. He reports 70 
per cent of 34 patients as surviving 5 years after 
irradiation followed by surgery, or 82 per cent if 
corrected for noncancer deaths. Healy and Brown 
reported 75 per cent of 28 patients well and free of 
cancer at 5 years after a dosage of 3000-4000 
millicurie hours of radon followed by panhyster- 
ectomy 1 to 4 months later. 
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Masson and Gregg have reported that among 
42 technically operable patients treated by irradi- 
ation alone, they obtained 59.5 per cent 5 year 
survival. They also stated: “In our series the 
difference in five and ten-year cure after operation 
with and without irradiation is too small to be of 
significance.” 

The method of treating uterine corpus car- 
cinoma at the Palmer Memorial Hospital has 
usually been an intrauterine radon treatment, 
followed by hysterectomy in the operable cases 
after an interval of 6 to 10 weeks. Dr. Meigs will 
report later on the type of treatment used at the 
Pondville Hospital. Because of the frequent pres- 
ence of active carcinoma in these irradiated uteri 
when removed at operation, it occurred to us to 
check over the survival of tumor tissue in the 
specimens received in the pathological labora- 
tories. In all, 46 cases are included. The various 
dosages of radon which were used are shown in 
Table I. 

In all cases the diagnosis was made by micro- 
scopic examination of curettings prior to the in- 
sertion of radon. The latter was applied by means 
of various types of single applicators, of a length 
conforming to that of the uterocervical canal. In 
only 4 cases was there more than one application. 
Only those cases have been included in which the 
hysterectomy and salpingo-oophorectomy were 
done 6 weeks or more after the irradiation, so that 
there was adequate time for the full effect of the 
irradiation to become manifest. In one case the 
interval was 1 year because the patient was a poor 
operative risk due to obesity, but later lost weight. 
The longest interval was 2 years, as the patient 
refused operation and later changed her mind. 
Three patients had roentgen ray treatment in 
addition to the local radon, the reason in 2 of them 
being that they were originally diagnosed as car- 
cinomas of the cervix. 

Of the 46 cases summarized in Table I, it will be 
seen that only 5 uteri were free of carcinoma at 
the time of hysterectomy, 11 per cent. It is inter- 
esting to note that this figure of 11 per cent 
corresponds very closely to the average 5-year 
survival of 381 inoperable and irradiated cases 
reported by Hurdon and Chambers. 

In our cases there was no special effort to find 
carcinoma in any of the uteri. Routine sections 
taken from what appeared grossly to be represen- 
tative areas were examined and reported as show- 
ing carcinoma or no carcinoma. No further sec- 
tions were made in any case which failed to show 
cancer in the first slides examined. The amount of 
tumor which was present varied from large 
amounts to scattered small foci of cancer in the 


TABLE I.—DOSAGE USED IN PREOPERATIVE 
RADIUM TREATMENT OF CARCINOMA OF 
CORPUS UTERI 


Uteri free 
of carcinoma 


Dosage in mc.hrs. Number treated when remeved 
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DI a ec Seen scene nes 6 ° 
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myometrium which would obviously have been 
sources of recurrence had the uterus been left 
in situ. In a few cases the cancer showed no 
detrimental effect from a radon dosage that 
clearly had damaged the myometrium and its 
vessels. 

There is but little to be found in the literature 
on the persistence of carcinoma in preoperatively 
irradiated uteri. Arneson states that “Six pa- 
tients received more than 3000 mg-hrs. of radium. 
In 4 of these no tumor could be demonstrated in 
specimens taken 2 to 8 months after the intra- 
uterine treatment. Active disease was found in 
every instance if the dose had been less than 
3000 mg-hrs.”’ But only 4 cases were included in 
the latter group. Healy and Brown studied 75 
uteri after operation and said that “of six patients 
who received roentgen rays only, all showed 
residual carcinoma. In twenty-four cases in which 
the intracavitary radon dosage varied from 1200 
to 2700 mc-hrs., complete regression occurred in 
only 12 per cent. In twenty-five cases in which 
the dosage was from 3000 to 3300 mc-hrs., there 
was complete disappearance of carcinoma in 52 
per cent, while in twenty patients receiving 3400 
to 4000 mc-hrs., 60 per cent showed no residual 
carcinoma.”’ Thus, 40 per cent of their patients 
receiving the largest dosage showed residual car- 
cinoma and this was an important factor in their 
conclusion that the uterus should be removed in 
all operable cases. In the discussion of this 
article, Dr. J. A. Corscaden said that of 21 uteri 
removed at his clinic following irradiation for 
carcinoma of the corpus, 8 were free of cancer. 

There is no longer the unanimity of opinion 
about the merits of using intrauterine radium as 
a preoperative measure in the clearly operable 
patients which apparently existed a few years 
back. Miller states that the problem of ade- 
quately treating an endometrial cancer by radium 
has not been solved by multiple applications or by 
multiple applicators. He gives this as an impor- 
tant reason for preferring preoperative roentgen 
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TABLE II-A—-SUMMARY OF CASES 
N | Rad ; t 1 be | : 
0. | ai | adon nterval be- ' 
Patient History | winanens = _ dosage | tween radon Operation Laboratory report Result 
Age 6 | in me. hrs. jand operation | 
wii a wees See es Pr \asiacaeasinas latices ——— 
| | 
"s Vaginal bleed- | Adenocarcinoma | 3507 8 mos. Panhysterectcmy| Uterus 7.5 by 3.5 by 3 cm. Endo- Well 3 yrs. later 
E. S. ing for 7 mos. | and Lilateral | metrium negative; radiation re- 
53 | salpingo- action of myometrium. Hydro- 
| oophorectcmy salpinx, left. C hronic cervicitis | 
Bleeding for Adenocarcinoma | 2424 plus 8 wks Same Uterus 6.5 by 4 by 3 cm.; ovarian Receiving more 
3-4 yrs. 1800 r to mass 6 by 2 by 1 cm. Much ade- x-ray treatment 
each of 4 nocarcinoma with no radiation 2 mos. later for 
| pelvic reaction; radiation reaction of metastases 
- | | al myometrium; metastasis to ovary 
a en | i = = Sateen SS Re SAOSIN Se! | ee 
| 
. | Bleeding for | Adenocarcinoma 3535 8 wks Same Uterus not measured; endometrium} Well 10 yrs. later 
5 yrs. | thickened to 1 cm., ‘friable. Few 
Phe clusters of carcinoma cells in 
| | lymphatics of myometrium; radi- 
} | | ation necrosis. Negative tubes 
| | and ovaries 
4 Discharge and | Adenocarcinoma 3216 14 wks } Same Uterus normal size. Endometrium Well 6 yrs. later 
A. W. bleeding for | grossly negative except for one 
ss | yt. | slightly elevated area. Micro- 
| | scopic examination, necrosis and 
radiation reaction of uterus; neg- 
ative tubes and ovaries 
a ae a ee eee 
5 Irregular Lleed-| Adenocarcinoma 2401 5'2 mos Same Uterus 9.5 by 5 cm. Radiation re- | Wel] 6 yrs. later 
©. ing for 2 yrs. | action and atrophy of endome- 
383 } | trium; no malignancy; negative 
tubes and ovaries 
7 oe ia a ‘si : na in _ il pe 7, = a y aerate mur a Sane 
6 Irregular bleed-| Adenocarcinoma 3926 | 7wks. | Same Uterus not measured. Leicmyoma; Well 2 yrs. later 
M. W ing during | | | one area of carcinoma with radi- 
st menopause | | |} ation reaction. Ovaries and 
} | tubes negative 
| | 
7 Menorrhagic Adenocarcinoma 2558 3 mos. Same Uterus 7 by 7 by 4 cm. Adenocar- | In hospital 2 mos. 
C. L. for 8 mos. | cinoma with radiation reaction; later for treat- 
34 subacute salpingitis, negative ment of metas- 
ovaries tases. Poor 
condition 
8 Bleeding for ade Adenocarcinoma | 2450 3 Mos. Same Uterus 8 by 4.5 by 4.5 cm. Ade- Died 6 mos. later 
M. A. 2 yrs. } | nocarcinoma and radiation reac- 
58 | | tion of uterus; leiomyoma. Nega- 
tive tubes and ovaries 
| | 
9 Bleeding for Adenocarcinoma | 3591 7 mos. Same Uterus 8.5 by 4 by 3 cm. Ade- Died on 17th 
M. H. 6 mos. | nocarcinoma and radiation reac- postoperative _ 
65 tion day. Pelvic peri- 
tonitis and 
myocarditis 
10 Bleeding 1 yr. | Adenocarcinoma 3600 7 wks. Same | Uterine cavity 4 by 2cm. Ade- Well 5 mos. later 
A. M. | nocarcinoma with radiation reac- 
74 | tion of stroma and superficial 
parts of tumor 
II Bleeding, 7 Adenocarcinoma 2227 8 wks. Same Uterus 9 by 6 by 4cm. Adenocar- 
E. S. tion indefi- | cinoma with radiation reaction. 
58 nite | Tubes and ovaries negative 
12 | Bleeding for Adenocarcinoma 2250 8 wks. Same Uterus 9 by 6.5 by 5 cm. Atrophy 
M. K. 6 mos. | of endometrium with rare sn.all 
45 | foci of adenoacanthoma and early 
| | radiation reaction. Negative 
| | | tubes and ovaries 
| | 
| 
| 
ee a —_—|—_—— | ES Ae a ee Nee 
| 
13 Bleeding for Adenocarcinoma 3600 8wks. | Same Radiation reaction of endometrium | Well 18 mos. later 
M. T I mo. | with some malignant tumor show- 
67 } ing radiation reaction 
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TABLE II-B.—SUMMARY OF CASES OF PATIENTS RECEIVING PREOPERATIVE RADIATION 
THE RAPY AT  PONDVILL E HOSPITAL 



































































































































No. eee No. - . 
> D porn cody Laboratory report Patient —— Laboratory report 
ge ge 
I Carcinoma with Uterus 8 by 6 by 4cm. Adenocarcinoma 18 Adenocarcinoma Adenocarcinoma with invasion of myo- 
Pp... moderate radia- present E. H. metrium. Leiomyoma; negative tubes 
58 tion reaction | 55 and ovaries 
2 Adenocarcinoma Uterus 7 by 5 by 2.2m. Adenocarcinoma 19 Adenoacanthoma | Radiation reaction of uterus with scat- 
A. W. with radiation reaction. Tubes and L. H. tered foci of carcinoma 
68 ovaries negative 69 
3 Adenoacanthoma | Uterus smal!, not measured. Carcinoma, 
1. B. insufficient for diagnosis 20 Adenocarcinoma Adenocarcinoma with implantation on 
64 M. B. appendix 
— 68 
4 Adenocarcinoma Uterus 9 by 4.5 by 3 cm. Adenocarcin- 
F. D. oma with radiation reaction 21 Adenoacanthoma | Adenoacanthoma with invasion of myo- 
59 | F.N. metrium 
= | §2 
5 | Adenocarcinoma Uterus 9 by 8 by 4.5 cm. Grossly: 3 cm. || 
i. © tumor nodule in fundus. Adenocarcin- || 22 Adenocarcinoma Uterus 11 by 7 cm. Adenocarcinoma 
so | oma; dermoid cyst of ovary M. A. 
Pesce 32 
6 Adenocarcinoma Uterus 7 by 4 cm. Radiation canal 
M. B. with a focus of tumor in my ometrium | 23 Carcinoma sim- Uterus 8 by 6 by 3cm. Carcinoma sim- 
56 | M. P. plex plex; diffuse invasion of myometrium; 
a -- 63 radiation re action and necrosis. Biopsy 
7 Adenoacanthoma | Uterus 9.5 by 6.5 cm. Radiation reac- of recurrence in pelvis showed carcino- 
M.C tion with no tumor. Metastases to|| ma 2 months later 
5s | tubes and ovaries |} 
| 24 Adenocarcinoma Uterus 10 by ro by 7 cm. Several large 
8 Adenocarcinoma Uterus 9 by 6 by 4.5 cm. Radiation re-|| M. C. leiomyomas. Adenocarcinoma with 
B.G action of uterus and chronic cervicitis || 58 slight radiation reaction. Papillary 
2 adenocystoma of right ovary 
9 | Adenocarcinoma Adenocarcinoma with radiation reaction | 25 Adenoacanthoma | Uterus 8 by 5 by 4.5cm. Radiation reac- 
M.N. | || H.F. tion of endometrium and myometrium 
6s | | 56 with foci of adenoacanthoma 
10 | Adenocarcinoma Uterus 8 by 4 by 4cm. Nodule of tumor |} 26 One curettage Uterus 10 by 7 by 5 cm. Radiation reac- 
E.D. | in fundus, 2.5 cm. Adenocarcinoma B. K. negative. tion with small foci of carcinoma 
71 with ve Bnd reaction of stroma. || 53 Adenocarcinoma 
| Tubes and ovaries negative | 6 mos. later 
Ir Adenocarcinoma Uterus 9 by 5 by 4.5 cm. Adenocarcino- 27 Adenocarcinoma Uterus 8 by 5 by 4 cm., 3.5 cm. nodule 
S. A. ma with radiation reaction. Tubes and|} L. A. of tumor on posterior wall of uterus. 
58 ovaries negative 67 Adenocarcinoma of fundus; radiation 
<= | ——_$_$_____—_- | reaction of cervix 
2 | Carcinoma sim- Uterus 9 by 6 by 3.5 cm. Fundus filled 
E.B. | plex with polypoid tumor. Adenocarcinoma 28 Adenocarcinoma Uterus 8 cm. long. Adenocarcinoma with 
49 . with foci of carcinoma simplex. Nega- G. S. with foci of radiation reaction. Negative tubes and 
| tive tubes and ovaries 44 ae sim- ovaries 
—_—_—_—— ex 
13 | Adenocarcinoma Uterus not measured. Adenocarcinoma Z 
EE... | with deep invasion of myometrium | 29 Adenocarcinoma Uterus 9 by 5 by 3.5 cm. Adenocarcino- 
58 | M.H ma in one cornu with radiation reaction 
sosnennnd (97% SRE Rena 59 of uterine wall 
14 Adenocarcinoma Uterus 7 by 5 by 3.5 cm. Adenocarci- — 
S. M. noma and radiation reaction. Negative 30 Adenocarcinoma Uterus 7 by 3.5 by 3 cm. Adenocarcino- 
65 tubes s and ovaries ong ma with radiation reaction 
cea Penmaes Aunts with taal cern eee eatin 5 
15 ‘Ade *nocarcinoma Uterus to by 5 by 4.cm. Aden nocarcinoma —— ; — 
E. H. with radiation reaction 31 Adenocarcinoma Uterus 8.5 by 4.5 by 3 cm. Tumor in left 
53 M.S cornu. Adenocarcinoma showing radi- 
aaa re UREne ae TS 65 ation reaction. Negative tubes and 
16 Adenocarcinoma Uterus 9 by 7 by 4 cm. Adenocarcinoma ovaries. Biopsy from vagina showed 
A. M. with radiation reaction. Tubes and recurrence 18 mos. later 
64 ovaries negative 
———— | —_—__—_——_ | — 32 Adenocarcinoma Adenocarcinoma of endometrium; radi- 
17 Adenocarcinoma Uterus 7 by 4.5 by 3 cm. Bulky tumor L. A. ation reaction of cervix 
R. W. mass in fundus. Adenocarcinoma with 73 
74 radiation reaction. Tubes and ovaries 
| | . : : ee : 
| negative 33 Adenocarcinoma Adenocarcinoma with radiation reaction. 
| M.R Negative tubes and ovaries 
| 51 








therapy. 


The task of holding several applicators 


in place, especially when one cannot be sure what 
part of the uterus is involved by the tumor or how 


extensive it is, 


is rather formidable. 


This point 


was discussed at length by Sampson in 1934, who 
said, ‘‘ Variations in the situation of the carcinoma 


and the degree of its invasion, which can be real- 
ized only by the laboratory study of the ovaries, 
tubes, and uterus, often make the intimate appli- 
cation of the radium to all of the growth a matter 


of chance or even impossible.” 


He conducted 


many tests on excised uteri, by filling the cavity 








I1t1o 


with sodium iodide solution, then placing radium 
capsules therein, with every effort to distribute 
the capsules over the endometrial surface. Roent- 
genographs were then made, so that the size and 
shape of the cavity as well as the distribution of 
the capsules, were revealed. He concluded that 
“at best, the adequate filling of the uterine cavity 
with the capsules is a matter of chance, even in 
uterine cavities not distorted by submucous 
myomas, polyps, and carcinoma.” Benign uter- 
ine tumors are, of course, very common in the age 
group in which cancer of the endometrium occurs. 

In 184 patients operated on for cancer of the 
corpus, Sampson found 13 cases of secondary 
cancer of the tubes and ovaries, in which locations 
the tumor could hardly be expected to receive an 
effective dosage from intrauterine radium. There 
were implants in the tubes and ovaries in 2 of our 
cases. This point has been mentioned by others 
as a further reason why hysterectomy should be 
done on all operable patients after irradiation. 
While in many cases the radium can, with proper 
technique, be placed in close proximity to the 
entire tumor, there can be no certainty of it in an 
individual case. 

From the material which has come to this lab- 
oratory, one must conclude that even though the 
radium was placed close to the tumor, as it must 
have been in a fair proportion of cases, an ade- 
quate dose was not delivered. It has been stated 
that 3500 to 4000 milligram hours should be the 


upper limit of dosage because of the danger of * 


fistula formation, peritonitis, or other complica- 
tion which will prevent subsequent hysterectomy 
or add to the dangers of it. 

Heyman has used multiple applicators for the 
radium since 1934 and has found an increase in 
the survival rate since he changed from the single 
applicator technique (8). Thus, we may expect 
further improvement in the technique of preoper- 
ative radiation therapy for uterine body cancer, 
and at present there is no agreement on the most 
satisfactory method. At present we have some 
advocating only intracavitary radium, others a 
combination of radium plus roentgen therapy, 
and at least one author believing that roentgen 
rays alone should be used before operation (11). 
Still others believe that roentgen rays should be 
used after the removal of the radium-treated 
uterus. 

In 1937, Heyman (7) reported on 65 patients 
treated at the Radiumhemmet by operation and 
postoperative irradiation. The latter consisted 
in most cases of one vaginal application of ra- 
dium plus roentgen rays to 3 or 4 pelvic portals. 
The results were: 78.5 per cent 5 year cure, 61.1 
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per cent ro year cure. Moreover, this group 
included 10 patients who had a subtotal rather 
than a complete hysterectomy, the chief reason 
for this being an error in preoperative diagnosis. 
He said, ‘‘On account of the results thus demon- 
strated, we feel justified in advocating that cases 
of corpus cancer suitable for operation should be 
operated upon and submitted to postoperative 
radiological treatment.”’ 

Also of interest in this connection is the opinion 
of Healy (12) expressed in 1940. He feels that in 
grade I and II carcinomas of the fundus, surgery 
should be carried out on the operable cases with- 
out preliminary irradiation. 

Finally, we have Heyman’s latest publication 
(8) in which he states that he is not yet ready “to 
advocate that the primary radiological treatment 
necessarily should be preferred to hysterectomy.” 
Further on he repeats, “We do not wish to 
draw any conclusions as to the superiority of a 
primary radiotherapy to a primary hysterecto- 
my in the clearly operable cases.”” This from a 
person with one of the widest experiences in 
treating cancer of the corpus with irradiation! 
For the inoperable and technically operable pa- 
tients he recommends his present method of 
packing the uterus with multiple containers of 
radium, followed by hysterectomy when possible, 
in case of failure to effect a cure. 

It has been claimed that intrauterine radium 
therapy will lower the viability of tumor cells even 
though the cancer is not eradicated and hence 
make a postoperative recurrence due to implants 
less likely. Our observations show the tumor to 
have been eradicated in 5 of 46 cases only. The 
irradiated tumor in some appeared less damaged 
than the adjacent normal tissues, in others it was 
viable though reduced in amount. Even in the 
most favorable report on the incidence of persist- 
ent carcinoma in irradiated uteri, tumor tissue 
was present in over half the cases at the time of 
hysterectomy. 


SUMMARY AND CONCLUSIONS 


1. Radiation therapy has won for itself an 
important place in the treatment of carcinoma of 
the body of the uterus. In the inoperable and 
technically operable groups of patients it is the 
only curative form of treatment available, and it 
provides about 10 per cent and 30 to 50 per cent 
5 year survivals in these respective groups. 

2. In the operable group of patients there has 
been a widespread opinion for some years that 
preoperative irradiation, chiefly by means of in- 
trauterine radium, followed by hysterectomy and 
salpingo-oophorectomy 1 to 2 months later, would 
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accomplish a higher percentage of cures than 
either irradiation or surgery alone. Accordingly, 
this has been advocated as the method of choice 
for treating this type of cancer. 

3. More recent publications indicate doubt as 
to the wisdom of using preoperative radiation 
therapy as a routine measure in the operable cases. 
Good results have been obtained from a combi- 
nation of surgery with postoperative roentgen 
irradiation. 

4. Forty-six proved cases of carcinoma of the 
uterine body have been reviewed, all of which 
were treated by intrauterine radon and complete 
hysterectomy at least 6 weeks after the irradiation. 

5. In only 5 cases was the uterus found to be 
free of carcinoma when removed. 

6. This investigation does not throw light on 
the question of the value of radiation in prevent- 
ing vaginal metastases. 

7. In deciding whether or not to use pre- 
operative radiation, the relative advantages of 


possibly destroying the tumor or decreasing its 
chance of implantation must be balanced against 
. the delay and inconvenience to the patient. 
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TREATMENT OF ACUTE APPENDICITIS AT THE 
UNIVERSITY OF MINNESOTA HOSPITALS 


CLARENCE DENNIS, M.D., FREDRICK B. MEARS, M.D., and 
BEATTIE H. RAMSAY, M.D., Minneapolis, Minnesota 


ACH year in the United States, from 

12,000 to 20,000 people die of appendi- 

citis (18). A review of reports from a 
number of clinics shows that nearly go 

per cent of the total deaths occurred in patients in 
whom the appendix had ruptured before medical 
aid was sought, a group comprising about a quar- 
ter of the total admissions. Among the patients 
in this collected series without clinically evident 
extension of the process beyond the appendix 
itself, the mortality ranged from o to 0.8 per cent 
in the various clinics, while in those patients with 
extra-appendical extension, either with localiza- 
tion as in abscess formation or with spreading or 
generalized peritonitis, it ranged from 10 to 27.3 
per cent, with an average of 14.3 per cent (2, 4, 
8, 10, 12, 14). The overall mortality rate varied 
from 2.3 to 6.3 per cent, with a mean of 4.12 per 
cent. In view of the increased mortality rate 
among cases with extra-appendical extension, we 
are reviewing the records of the University of 
Minnesota Hospitals particularly with regard to 
this group. In this group, the statistics in eras of 
therapy by operative as contrasted to conservative 
measures may be compared in our own hospital. 


ETIOLOGY 


Many theories have been advanced to explain 
the occurrence of appendicitis. They vary from 
embolic infection to abnormal fat metabolism to 
obstruction of the lumen, but the only means by 
which appendicitis comparable to that seen clini- 
cally has been produced experimentally is through 
luminal obstruction. It has been shown at this 
clinic (6, 20, 21) that the disease may be produced 
regularly in man, the rabbit, and the chimpanzee 
by ligation obstruction of the lumen, sparing 
the blood supply. In these 3 species, the appen- 
dical mucosa is capable of secreting fluid against 
elevated pressures; in a large group of other 
species, among them the gibbon, none was found 
in which the appendix or cecal pouch had this 
property, and in them appendicitis regularly did 
not follow upon obstruction (7). Dennis, Buirge, 
Varco, and Wangensteen have shown that, in the 
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rabbit, increased intraluminal pressure occludes 
some of the vessels in the appendical wall, leading 
to areas of ischemic necrosis, which offer an open 
field to whatever bacteria happen to be present, 
and which also offer weakened areas through 
which perforation may occur. Similar changes 
occur in man. 

The nature of the obstructing mechanism in 
clinical appendicitis was found by Wangensteen 
and Bowers (19) to be cicatricial stenosis with or 
without fecaliths in 100 per cent of gangrenous 
specimens; in a group presenting acute inflamma- 
tion without gangrene, longitudinal section after 
formalin fixation failed to show luminal obstruc- 
tion in 28 per cent of the specimens. Dennis has 
presented evidence that many of this last group 
present a spastic muscular obstruction of sufficient 
degree to account for the appendicitis observed. 
Other mechanisms are occasionally found, such as 
kinks from adhesive bands. Edema of the lymph- 
oid tissue of the appendix, parallelling general 
lymphoid enlargement, has been stressed by Gray 
and Heifetz. Finally, a certain number of cases 
of appendicitis may rest on some basis other than 
obstruction. 


FACTORS IN EXTRA-APPENDICAL EXTENSION 


A number of uncontrollable factors are involved 
in the occurrence of extra-appendical extension in 
appendicitis. Few, if any, cases of appendicitis 
resulting from spastic or other low-grade obstruc- 
tion proceed to perforation or gangrene (5). On 
the other hand, nearly all cases in which complete 
luminal obstruction has occurred, whether from 
stricture or from stricture plus a fecalith, and in 
which the secretory capacity of the appendical 
mucosa is normal, proceed to perforation or gan- 
grene when appendectomy is not performed. 

The identity of the predominant organism in 
the appendical lumen at the time of onset of 
appendicitis is another uncontrollable factor, 
probably not of importance in the promotion of 
perforation, but certainly of great consequence 
with regard to the virulence of the resultant peri- 
tonitis. 

Two controllable factors are also of importance 
in extra-appendical extension: time and purga- 
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tion. If appendectomy is performed early enough 
in the course of the disease, sufficient time for 
extension is not allowed. Purgation after the 
onset of appendicitis is commonly considered to 
increase the mortality steeply. Bower found that 
of those patients with acute appendicitis who took 
no cathartic, 1 in 80 died; of those who took one 
cathartic, 1 in 15 died; and of those who took 
more than one cathartic, 1 in 7 died. In so far as 
we have been able to find, no evidence has been 
presented to show that rupture occurs earlier if 
cathartics are used. Some experiments on rabbits 
suggest, however, that the increased mortality ob- 
served in man following the administration of 
cathartics in the presence of appendicitis may be 
explicable on the basis of increased bowel activity 
and consequent prevention of walling off of the 
process after perforation (6). 

In many instances in which appendectomy is 
not performed, the inflammatory process subsides 
spontaneously. Evidence has been found in the 
case of the rabbit that diminution or cessation of 
fluid secretion occurs under the influence of pro- 
longed intraluminal pressure elevation insufficient 
to cause rupture (6). Similar though less conclusive 
evidence of such a diminution in secretion rate 
has been found in man. Seepage of fluid through 
the appendical wall has also been shown to occur 
at the pressures involved (5). Such occurrences, 
as well as localization of the process by adhesions 
after perforation, go far to explain the success 
which follows the conservative treatment of late 
cases. 


DIAGNOSIS OF APPENDICITIS WITH EXTRA- 
APPENDICAL EXTENSION 


The present policy at the University of Minne- 
sota Hospitals is to perform appendectomy in all 
cases in which extension of the process has not 
occurred and in cases in which it is uncertain 
whether extension has taken place. On the other 
hand, those cases which present evidence of spread 
beyond the appendix are treated by conservative 
means. This policy requires some discussion of 
standards of diagnosis. 

Inasmuch as appendicitis is primarily a closed 
loop obstruction without interference with the 
main fecal stream, the initial findings are tender- 
ness and more or less cramp-like pain, with 
localization of the pain in the right lower quad- 
rant only after the elapse of some hours. Only 
after the ischemic necrosis secondary to increased 
intraluminal pressure has set the infective fac- 
tors in motion may one expect to find fever, in- 
crease in pulse rate, and elevation in the leuco- 
cyte count. 


The majority of patients with generalized peri- 
tonitis of appendical origin exhibit generalized 
abdominal pain and tenderness, absence of peri- 
staltic sounds on auscultation of the abdomen, 
rebound tenderness without reference on both 
sides of the abdomen, tenderness on both sides 
on rectal examination, and distention. 

Localization of the process is indicated by limi- 
tation of rebound tenderness to the appendical 
region or reference of the pain to this region after 
sudden release of pressure from other areas of the 
abdomen. Mass formation, palpable on either 
abdominal or rectal examination, is strong evi- 
dence of localization, but its presence is dependent 
on the duration of the illness. 

We have gained the impression that the condi- 
tion within the abdomen may be accurately de- 
scribed in the majority of cases on the basis of 
history and physical and laboratory examinations. 
Patients seen in the first 48 hours who present 
limitation of appreciable spasm, tenderness, and 
rebound tenderness to the right lower quadrant 
are considered free of extension of the disease, and 
are treated operatively. Similar treatment is ac- 
corded such patients who in addition appreciate 
pain in the right lower quadrant upon sudden 
release of pressure from other areas of the abdo- 
men. The appreciation of pain at the site of 
sudden release of pressure from all areas in the 
abdomen is evidence of generalized spread and 
dictates conservative management. Generalized 
spasm and tenderness appear after generalized 
nonreferred rebound tenderness and indicate a 
well developed peritonitis. 

If no other cause for fever and leucocytosis is 
present, and if, as is usually the case, the obstruc- 
tion to the appendical lumen lies proximally and 
the bulk of the organ is therefore involved, the 
level of the leucocyte count is usually a reliable 
index of the presence or absence of gangrene, 
counts of 20,000 or more per cubic millimeter indi- 
cating gangrene. Leucocyte counts much above 
this level often imply perforation in addition. In 
the few instances in which only the distal portion 
of the appendix is involved, this is not a reliable 
index, the process usually being more advanced 
than the count would indicate. 

Elevation of the pulse above 120 per minute and 
fever above 102 degrees F., taken by mouth, 
are corroborative points strongly suggestive of 
extension. 

Signs, symptoms, and laboratory findings have 
been found to be very unreliable at the extremes 
of life, and we are more prone, therefore, to use 
operative therapy in these groups than in the 
middle age groups. 
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TABLE I.—MORTALITY OF ACUTE APPENDI- 
CITIS AT THE UNIVERSITY OF MINNESOTA 
HOSPITALS 
Cases Deaths 
Clinical diagnosis rs cain aaemeneed i — 
Number % Number % 
A. Previous appendicitis | 
(“interval”) 353 26.9 ° ° 





B. Acute appendicitis without 
extension 753 57.3 6 0.80 
































C. Appendicitis with extension (207) | (15.8) (17) (8. 22) 
I. With localization 139 | 10.6 | 4 2.88 

~~ TE. With general peritonitis | 68 g.2 | 133 | 19.1 

~ Totals | 1313 100 oo | 23 | a.75_ 








TREATMENT OF APPENDICITIS WITH EXTRA- 
APPENDICAL EXTENSION 

The loss of a few slightly ill patients with extra- 
appendical localized processes in 1931 and 1932 
led to the introduction of conservative manage- 
ment for such cases at the University of Minne- 
sota Hospitals. The wisdom of such a change is 
supported by the figures of Stanton, which show a 
rising mortality rate following appendectomy as 
the interval between onset of the disease and oper- 
ation increases, a maximum being reached at 4 
and 5 days. As Adams and Bancroft have indi- 
cated, conservative therapy at this hospital differs 
somewhat from that advocated by Ochsner. Con- 
servative treatment in the cases reported in the 
present paper includes the following items: (1) 
rest in bed, in the supine position; (2) hot packs 
applied continuously to the abdomen; (3) con- 
stant gastric or duodenal suction applied to an 
inlying duodenal tube; (4) clear liquids by mouth 
in limited quantities—1 to 2 liters daily; (5) 
parenteral glucose and sodium chloride solution 
sufficient to maintain an adequate urinary output; 
(6) morphine or codeine as needed for pain; (7) re- 
peated small transfusions, as often as every day 
or two in the sicker patients; (8) drainage of 
abscesses only if they cause appreciable fever or 
increase in pulse rate; (g) sulfanilamide (used in 
only 6 of the 207 cases in this series) ; (10) oxygen, 
occasionally; and (11) maintenance of an ade- 
quate parenteral intake of protein nitrogen (as 
plasma), calories (as 20 per cent glucose solution 
intravenously), and vitamins. [This has been 
attempted in only the most recent cases, a small 
proportion of those reported.] 

When the temperature has returned nearly to 
normal and clamping of the nasal tube can be 
tolerated for several hours at a time, suction is 
discontinued, and the oral intake is cautiously in- 
creased in the succeeding 3 or 4 days as far as a 
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soft diet, usually with an ounce of mineral oil 
twice daily. If this is tolerated, patients are dis- 
missed with this diet and directions to avoid un- 
due exercise. They are given appointments to 
return to the hospital in 6 weeks for appendec- 
tomy. Of the present group, only 13 per cent 
failed to keep the return appointment; one of 
these returned a year later with generalized peri- 
tonitis, which he again survived. 


RESULTS 


From January 1, 1935, to July 1, 1938, 1313 
patients were admitted to the University of Min- 
nesota Hospitals. They are classified into the 
following clinical diagnosis groups: 

A. Previous appendicitis (“interval cases”)', 

B. Acute uncomplicated appendicitis, or ; 

C. Appendicitis with extra-appendical extension, either 

Group I. Those presenting appendicitis with 
extra-appendical localization (abscess or local- 
ized peritonitis) or 

Group II. Those presenting appendicitis with 
generalized peritonitis. 


Of a total of 353 interval cases, the specimens 
from 130 were considered normal on pathological 
examination, and in the remaining 223 they were 
termed supsiding or healing (Table [).? 

There were 753 cases of clinically acute appen- 
dicitis without extension. In 72, the specimens 
were termed normal on gross and microscopic 
examination; these may have been errors in diag- 
nosis, or possibly the condition was too early to 
present polymorphonuclear leucocytic infiltration 
of the appendical wall (20). In g2 instances, heal- 
ing processes or subsiding inflammation were 
found. In 465, acute suppurative appendicitis 
proved to be present, and in 124, frank gangrene 
had developed. In these 753 cases, 6 deaths oc- 
curred. The postmortem examinations estab- 
lished the following causes of death: paralytic 
ileus, acute right heart failure, cyclopropane 
death, bronchopneumonia and heart failure, hy- 
perpyrexia considered due to hypothalamic cysts, 
and portal vein thrombosis and uremia. All 6 
deaths occurred in adults, the mean age being 
35 years. 

In the remaining 207 cases, a diagnosis of 
appendicitis with extra-appendical extension was 
made in 178 on the basis of history and physical 


1In the statistics presented, the term “‘interval cases” refers to patients 
treated conservatively elsewhere or in our outpatient clinic at some 
previous time. Patients with appendicitis with extension who have been 
treated conservatively in our hospital, and who have returned later for 
appendectomy, retain their original classification in the statistics 
presented in this paper. No such patient has been lost at appendectomy. 

2 We wish to express thanks to Dr. Alan E. Treloar, associate professor 
of biostatistics at the University of Minnesota, for his kindness in check- 
oe the statistical significance and clarifying the presentation of our 

ata. 
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TABLE II.—TREATMENT AND OUTCOME OF PA- 
TIENTS PRESENTING APPENDICITIS WITH 
EXTRA-APPENDICAL EXTENSION* 
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Group I Group II 
Extra- “appendical Generalized 
| localization peritonitis 
Treatment | Cases | Deaths Cases | Deaths 
| 
Num-| ¢, |Num-| g, |Num-| ¢, |Num-| g, 
ber . ber i” ber ~ ber | “© 
Immediate appendec- | | 
tomy with drainage | | | 
at time | 10 10 7.21) ¢@ ° 4 4.9 2 |§0.0 
lnwacdiate sep appendec- | | | 
tomy without | 
drainage 0.4 2] 45.4 a) 2:0 0 | ° 
| 


Conservative without | 
drainage 100 | 71.9 I } 1.0 











C conservative with | | 
drainage of abdom. | 


























} 
abscesses } 14] 10.1] 1 io. 7 | 10.3 1 |14.3 

Cannsevative wiih | | | 
proctotomy . 2) os G1 6... oo Bats ° 

Conservative with | } | | 
colpotomy r| 0 7 oi °o ° | °o | Oo | ° 
Totals |139 |100.0 | ai 2 88] 68 |100.0 | 13 |19.1 





*Of the 1o patients with extra-appendical localization treated by 
appendectomy with immediate drainage, 2 subsequently developed ab- 
dominal masses necessitating drainage by the abdominal route. Two 
conservatively treated cases were given paroral sulfanilamide solution. 
Of the 2 patients with generalized peritonitis that died following appen- 
dectomy with immediate drainage, both developed inflammatory masses 
after appendectomy, 1 of which was drained through the abdomen, the 
other by colpotomy. Four conservatively treated patients with gen- 
cralized ptritonitis were given sulfanilamide; 1 died. 


and laboratory findings, and in 29 instances upon 
laparotomy performed because doubt was present 
whether extension had occurred. There were 17 
deaths in this group. Inasmuch as this is the group 
in which most of the deaths occurred, special em- 
phasis will be placed upon it. 


DETAILS OF MANAGEMENT OF CASES OF 
APPENDICITIS WITH EXTENSION 


The details of management of the group pre- 
senting appendicitis with extension are given in 
Table II. Twenty-three patients, with extra- 
appendical localization were subjected to immedi- 
ate appendectomy; in 13 of these the wounds were 
closed without drainage and of these, 2 died. In 
the remainder drainage was applied and the pa- 
tients survived. Six patients with generalized 
peritonitis also were subjected to immediate ap- 
pendectomy, and all survived except 2 of the 4 
cases in which the wounds were closed with 
drainage. 

Most of the conservatively treated patients, 
whether with or without localization, recovered 
without drainage. Of those that were treated 
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TABLE III.—ANALYSIS OF DEATHS IN APPEN- 
DICITIS WITH EXTENSION 


Group I Group IT 
Extra- appendical Generalized 
localization* peritonitis! 
Number of deaths......... 4 13 
Number of adults......... 4 6 
Number of children........ ° 7 
Number of males.......... 2 8 
Number of females........ 2 5 
Average age of adults— 
AREER rn errr 4° 37-6 
Average age of children— 
eee eer cee —— 10.0 
Autopsies—per cent....... 100 100 


*Two deaths in group I were ascribed to peritonitis, 1 to pneu 
monia, and 1 to gas bacillus infection of the abdominal wall. Con- 
tributing factors were evisceration, perforation of the bowel, mechanical 
bowel obstruction, hydrothorax, and aortic aneurysm. 

1Ten of the 13 deaths in group II were ascribed to single dominant 
factors. These were peritonitis in 7 cases, paralytic ileus in 2 cases, and 
septicemia in 1. Contributing factors were perforation of the bowel, 
evisceration, empyema, lung abscess, liver abscess, thrombophlebitis, 
and hydrothorax. 


with drainage, whether by laparotomy, colpot- 
omy, or proctotomy, the numbers are too small to 
be of statistical significance (Table IT). 

Sperling and Myrick reported that the mean 
hospital stay in uncomplicated cases was 9.75 
days, while in patients with extension the mean 
stay was 22.5 days, including the return appoint- 
ment for appendectomy. In our series of cases of 
appendicitis with extension, the mean time was 
17.7 days for patients with localization and 23.1 
days for patients with generalized peritonitis. 
These figures do not include the return appoint- 
ment for appendectomy. Conservative manage- 
ment is therefore a more time-consuming course 
to follow than immediate appendectomy. 


COMPARISON OF CONSERVATIVE WITH OPERATIVE 
THERAPEUTIC RESULTS IN THE TREATMENT OF 
APPENDICITIS WITH EXTENSION 


Of 29 patients with extra-appendical extension 
treated by immediate appendectomy, 4 died, a 
mortality rate of 13.8 per cent. Of 178 cases in 
which the examiner felt sure that extension was 
already present upon admission, and in which 
conservative therapy was therefore used, 13 died, 
a mortality of 7.3 per cent. The mortality rate, 
moreover, was lower with conservative therapy in 
each group than with immediate appendectomy. 


os 
ANALYSIS OF DEATHS IN APPENDICITIS WITH 
EXTENSION 


Of 69 children presenting appendicitis with 
extra-appendical localization, none was lost, but 
in 70 adults in this category, the mortality was 
5.7 per cent. The mortality rates in generalized 
peritonitis were 17.5 per cent among 40 children, 
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TABLE IV.—SUCCESSIVE STUDIES ON MORTAL- 
ITY FIGURES IN ACUTE APPENDICITIS AT 
UNIVERSITY OF MINNESOTA HOSPITALS 










































































1920-1929 1932-1935 
| (16) (13) | 1935-1939 
Types of. ‘ | 
appendicitis M 
| Cacec | Mortal- neee | Mortal- , Mortal- 
Cases ity % Cases ity % Cases ity % 
Acute uncom- 
plicated and , 
interval cases 411 0.48 343 ©.29 | 1106 0.54 
Cases with extra- 
appendical ex- 
tension | | 
I—with localiza- | 
tion 268 | 5.6 107 | 3.7 139 9 
Il—with general | 
peritonitis |} 22} 38.0 68 | 33.8 68 | 19.1 
Total yoo | 3.4 | 5181 5.6 | 1313 1.75 
and 21.4 per cent among 28 adults. There were 


86 males and 53 females with localization, and 45 
males and 23 females with generalized peritonitis. 
There was no significant difference between the 
sexes in mortality. All deaths in all groups of 
patients were followed by autopsy. An analysis of 
the deaths in our series of cases is presented in 
Table ITI. 


CONSERVATIVE MANAGEMENT OF ADVANCED 
APPENDICITIS PREFERRED 


The figures presented in the present paper are 
distinctly better than those reported from this 
clinic either by Tasche and Spano for the years 
1920 to 1929, when all patients were appendec- 
tomized, or by Sperling and Myrick for the years 
1932 to 1935, the period just after the introduc- 
tion of conservative therapy for advanced cases 
(Table IV). Although a part of this improvement 
is due to inclusion of a larger number of less 
advanced cases in the present series, nevertheless 
the mortality rates in the cases with extra-appen- 
dical extension, whether localized or generalized, 
have fallen materially. Several factors are of im- 
portance. Blood transfusion has been more freely 
used in the first place, and greater care has been 
given to a proper salt intake, and to a less extent, 
to a proper caloric intake by the paroral route. 
It is felt that a large part of this improvement, 
however, is due to a more adequate understanding 
of the pathogenesis of the disease. 

As stressed by Sperling and Myrick, abscesses 
are drained only by extraperitoneal routes and 
only when, in addition to local evidences, fever 
and elevation of pulse and leucocyte count are 
present. The McBurney incision exclusively is 
used for appendectomy, for it gives adequate 
exposure and can easily be enlarged if need be. 
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The policy here is to omit drainage unless there 
is definite indication for it. 

Although considerable improvement over previ- 
ous results is reported in this paper, the experience 
of Thompson, Brabson, and Walker with the com- 
bined use of sulfanilamide and drainage at im- 
mediate appendectomy suggests that still more 
satisfactory methods of treatment of patients 
with appendicitis with perforation may be at 
hand. 

In our group of children with localized processes 
we have had no deaths in the present series. We 
have gained the impression that conservative 
management is more efficacious in this group than 
in adults with localization or patients with gen- 
eralized peritonitis, but our mortality data are not 
large enough to be statistically significant in this 
respect. Miller and his associates concluded that 
conservative therapy is more satisfactory for 
localized than for generalized peritoneal infection, 
and the data of Adams and Bancroft also support 
this conclusion. 

Comparison of the results of conservative ther- 
apy with those of more radical methods both here 
and at most other clinics suggests that this is the 
method of choice in cases in which the process has 
spread beyond the appendix itself. This is borne 
out by the fact that there were 29 cases in the 
present group in which sufficient doubt concern- 
ing the exact status of the disease existed so that 
operation was performed and appendectomy done 
in the presence of abscess or peritonitis; in this 
group the mortality was 13.8 per cent. The mor- 
tality rate in the 178 conservatively treated cases 
with frank extension, and therefore usually with 
more advanced disease, on the other hand, was 
7.3 per cent. It is such data that cause us to 
favor the conservative management of advanced 
cases of appendicitis in spite of the extra cost in 
terms of patience, drugs, blood, and days in the 
hospital. 


CONCLUSIONS 


1. A review of 1313 cases of clinical appen- 
dicitis in which patients were treated at the Uni- 
versity of Minnesota Hospitals from January 1, 
1935, to July 1, 1939, shows an overall mortality 
rate of 1.75 per cent. 

2. Conservative management of the most ad- 
vanced cases has been the rule. The mortality 
rate in cases with extra-appendical localization 
(localized peritonitis or abscess formation) was 
3.6 per cent, and that in cases with generalized 
peritonitis was 19.1 per cent. 

3. In spite of the fact that it requires the ex- 
penditure of more hospital days, drugs, blood, and 











DENNIS er at.: TREATMENT OF ACUTE APPENDICITIS 1117 


care, conservative therapy is probably the treat- 10. Mutter, Ek. H., Feit, E. H., Brock, C., and Tovp, 


7 ice in cases of : thse with arnas M.C. J. Am. M. Ass., 1940, 115: 1239. 
= . yp 1 = . c 7 . 9 
ment of choice in cases of appendicitis with spread . Geen. Vor ee OE ee 


of the disease beyond the appendix itself. 12. Rew, M. R., Porr, D. H., and MerRELL, P. J. Am. 
PERE ne M. Ass., 1936, 106: 665. 
REFERENCES 13. SPERLING, L., and Myrick, J. C. Surgery, 1937, 1 
1. Apams, J. M., and BANcrort, P.M. J. Pediat., 1938, 255. 
12: 298. 14. STAFFORD, E. S., and Spronc, D. H., Jr. J. Am. M. 
2. Barrow, W., and OcusnerR, A. J. Am. M. Ass., 1940, Ass., 1940, 115: 1242. 
115: 1246. 15. STANTON, E. M. Surg., Gynec., & Obst., 1934, 59: 738. 
3. Bower, J. O. J. Am. M. Ass., 1934, 102: 813 16. Tascue, L. W., and Spano, J. P. Ann. Surg., 1931, 
4. Cottier, F. A., and Potter, E. B. J. Am. MM. Ass., 93: 899. 
1934, 103: 1753- 17. THOMPSON, J. E., BRABSON, J. A. — \ j_eceaaes J. M. 
5. Dennis, C. Arch. Surg. 1941, 43: 1021. Surg., Gynec., "& Obst., 1941, 72: 
6. Dennis, C., Burrce, R. E., Varco, R. L., and 18. WANGENSTEEN, O. H. Proc. Inst. Med. of Chicago, 
WANGENSTEEN, O. H. Arch. Surg., 1940, 40: 929. 1939, 12: II. 
7. DENNIS, C., BUIRGE, = E., and WANGENSTEEN, O.H. 19. WANGENSTEEN, O. H., and Bowers, W. F. Tr. West. 
Surgery, 524 7: Surg. Ass., 1935, P."195. 
8. FINNEY, J. ‘4 "hei J. Surg., 1933, 20: 772. 20, WANGENSTEEN, O. H., and Dennis, C. Ann. Surg., 
9. Gray, S. H., mal Herretz, C. J. Arch. Surg., 1937, 1939, I10: > 


35: 887. 21. Idem. Surg., Gynec. & Obst., 1940, 70: 799. 








THE CIRCULATION 


IN NORMAL AND VARICOSE VEINS 


RICHARD E. HELLER, B.S., M.D., Chicago, Illinois 


RECENT review of the literature on the 
physiology of varicose veins of the leg 
describes certain phases of the problem 
which need further clarification (5). 

Herein is reported the first of a series of studies 
which have been undertaken to establish a clearer 
picture of fundamentals and a sounder foundation 
on which to base treatment. 


ANATOMY 


The anatomical relationships in the leg are well 
adapted to perform the necessary functions of 
that structure; yet because of the close integra- 
tion of the units involved in the venous circula- 
tion, relatively mild interference with these 
elements will often disrupt the activity of the 
whole mechanism. It is not proposed to cover 
completely the anatomy of the veins of the leg, 
but to indicate the intimate co-ordination existing 
between veins of the foot and leg with the 
muscles and fascia. 

The saphenous veins arise from the dorsal 
superficial arcade of the foot. This arch lies upon 
the extensor tendons of the toes, which in turn 
cover a deep group of veins consisting mainly of 
the dorsalis pedis (from which arises the anterior 
tibial), and numerous perforating vessels. On the 
plantar surface there is an arcade located at the 
level of the metatarsophalangeal joints and con- 
sists of a large lateral and a smaller median vessel. 
Communicating veins connect the plantar arch 
with the dorsal plexus to form a complete circle 
around the metatarsal bones. In addition, the 
lateral plantar vein anastomoses with the dorsalis 
pedis through a large vessel which perforates the 
foot at the base of the first interspace (between 
the first and second metatarsals). 

Around the ankle is a complex and variable 
series of anastomoses of the long and short sa- 
phenous veins with both the anterior and posterior 
tibial vessels (Fig. 1). These communications are 
adapted to serve as auxiliary or by-pass channels 
should some local obstruction arise as after a 
fracture or thrombosis. 

In the leg there are three main deep venous 
trunks. The anterior tibial vein arises from the 
dorsalis pedis and passes upward under the ten- 
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dons of the long extensors of the toes and onto the 
lateral surface of the tibia and the anterior surface 
of the interosseous septum. It passes through the 
septum near the head of the tibia and empties 
into the lowest segment of the popliteal vein. The 
posterior tibial, formed mainly from the plantar 
tributaries, passes upward along the posterior 
surface of the septum and enters the popliteal at 
or near the junction of the anterior tibial. A third 
channel, the peroneal, arises just above the ankle 
posteriorly and ascends parallel to the peroneus 
muscles to empty into the popliteal vein at the 
same level as the two other trunks. 

In addition to these infermuscular veins, there 
are important inframuscular channels which are 
of two types. In all the muscles of the leg except 
the gastrocnemius and soleus, there are numerous 
fine veins which leave the muscle at right angles 
to the fibers. The branches of these vessels form 
a network within the muscle so that a series of 
arcades connect with the main trunks. These are 
the vessels which may enlarge and form new 
channels if an obstruction should occur. 

Dissection of the veins within the gastroc- 
nemius and soleus shows an arborized plexus of 
large thin walled vessels which traverse nearly the 
length of the muscle belly and exit close to the 
upper pole (Fig. 1). These veins are most ef- 
fectively emptied by muscular activity and con- 
tribute a great deal to the maintenance of the 
normal velocity of flow. 

It is well established that muscular activity is 
a major force in the propulsion of venous blood. 
The gastrocnemius and soleus have attachments 
which make them particularly effective for this 
purpose. They have a very large range of motion 
and consequently an unusual ability to exert 
effective compression. 

Around the leg is a strong layer of fascia (fascia 
cruris) which forms a semirigid, rather inelastic 
envelope. This layer is continuous with the fascia 
lata and with the deep fascia of the foot. It is 
attached firmly along the anterior margin of the 
tibia, to the bony prominences of the knee, and 
to the malleoli to form a chamber which almost 
completely encloses the deep structures of the leg. 
This layer tends to limit the effect of contracting 
muscles to the elements enclosed. Veins outside 
the fascia are lightly supported and tend to move 
away when the thickened muscle belly begins to 
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Fig. 1. A dissection of the foot and leg to show the re- 
lationships of the deep and superficial venous channels. 


compress the vessel. Therefore, the superficial 
veins are less completely emptied by this force 
than are the deep. 

In the thigh there is a similar though less per- 
fect system. Large veins are present within the 
muscles and between muscle planes (especially of 
the quadriceps group) so that activity probably 
effectively empties them. 


THE VELOCITY OF CIRCULATION 


It is universally accepted that gravity is most 
important in impeding the venous return. In the 
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Note particularly the arrangement of tributaries and 
communications. 


erect position, blood must be elevated out of the 
capillary bed against a pressure of 50 or more 
centimeters of water. This is accomplished mainly 
by the action of muscle groups segmentally ar- 
ranged along the major trunk veins. These 
muscles supply a propelling impulse which is made 
effective by valvular control of the direction 
of flow. 

Circulation time studies emphasize the effect of 
gravity on the venous circulation. Mayerson, 
Sweeney, and Toth, using the tilting table, found 
that the circulation time (foot to throat) in the 






























































































































































































































































1120 SURGERY, GYNECOLOGY AND OBSTETRICS 
TABLE L—LEG TO THROAT CIRCULATION TIME (WITH NEO CALGLUCON) 40 INDIVIDUALS 
WITH VARICOSE VEINS, STANDING POSITION 
Trendelenburg Size | Time mae nadia injection > ss 
Case test ‘| of vein to appearance of sensation Effect of muscular activity 
7 . Negative 2+ 33 sec. Kicking intensified sensation ; 
- is a | Negative —. I min. Kicking intensified sensation oe oe oh 
a te | Negative os 2+ . — 2 min. 25 sec. healt Kicking did not affect sensation a 
1 Negative nae oe. UC 3 min a Kicking intensified sensation voy ae 
- .. | Negative _ 4 + == a 5 min ~“‘waeaerneg | Walking did not increase sensation a pte 
+ Positive 3+ _—_ 57 sec 4 ee —. co 
~q |Positive, | 34 "min. ~—~—~—_| Walkingincreasedsensation = 
g |Polive =| ot | # . #smmssee. i | © 
0 |Positive | | s+ a min. 04 sec. —_ Kicking intensified sensation == 
10 7" Positive ri = “ps : ay 3min. 2 al Standing on toes increased sensation ~~ aa 
11 | Positive | gt. “ymin. gosec. ~—~—«*|| Kickingintensifiedsensation = 8 sa 
12 |Positive | 2+ | «min. |Walkingincreasedsensation = 
; 13 Positive 4+ ae 5 min ‘Teall | Standing on toes increased sensation ‘ 
; | Positive 7" gS = 6 min i ois i 
as |Positive | a+ | Omin. | |Walkingdidnotincrease sensation 
7 16 Positive 24 _ ” of. = | Standing on toes increased saenatiees: a } ae 
47 | Doubly positive | 3+ | sssec. ~~ Standingon toesincreased sensation = 
18 Doubly positive 3+ = — me min — | Standing on toes increased sensation cme 
19 Doubly positive 3+ | 6min. ., Walking intensified sensation a 
_20__| Doubly positive | 3+ | _ ___9 min ae ___| Walking did not increase sensation 
Blank reactions 
aI | Positive | 3+ | No sensation within 2 min. after injection Still no reaction after walking around for 1 minute 
22 | Positive ogi 4+ _ | Nosensation within ro min. after injection | Walking did not bring on reaction 
23 ~=*'| Positive me 3+ _ | Nosensation within 11 min. after injection | No reaction after a 5 minute vik 7 li 
24 ‘| Positive : | 4+ _ | Nosensation within 16 min. after injection | No reaction after a 5 minute walk oe i 
25 | Positive 40 No sensation within 17 min. after injection No reaction after a 5 minute walk 
26 | Doubly positive | 3+ | No sensation within 1o min. after injection Walking did not bring on the reaction 
The effect of muscular activity on emptying of the superficial veins 
27 | Negative | 2+ | No sensation within 2 min. after injection Appeared immediately after kicking 5 times =e 
28 Positive |} 4+ No sensation within 2 min. after injection Appeared immediately after kicking 5 times ae? 
29 | Positive | «er No sensation within 2 min. after injection Appeared immediately after kicking 5 times 
30 | Positive 4+ No sensation within 2 min. after injection | Appeared immediately after kicking 5 —_— i 
31 Negative 2+ No sensation within 2 min. after injection | Appeared rs sec. after kicking 5 times 
32 Negative | 2+ No sensation within 2 min. after injection | Appeared 15 sec. after kicking 5 times piprnstine ate 
33 | Positive 2+ | No sensation within 2 min. after injection | Appeared 15 sec. after standing on toes 10 times 
34 Positive 4+ No sensation within 2 min. after injection | Appeared 40 sec. after standing on toes 10 times 
35 Negative |} 2+ No sensation within 2 min. after injection Appeared 24 sec. after standing on toes 1o times 
36 Negative |} 2+ No sensation within 2 min. after injection Appeared 2 min. after standing on toes 10 times 
37 Positive | 3+ No sensation within 2 min. 30 sec. of injection | Appeared immediately after kicking 5 times erat 
38 Positive | 3+ No sensation within 2 min. 37 sec. of injection | Appeared immediately after kicking 5 times ara 
39 Positive | 3+ No sensation within 9 min. after injection | Appeared after standing on toes stimes ye 
4° Doubly positive 4+ No sensation within 2 min. 20 sec. after injection | Appeared 50 sec. after kicking 20 times — 





The variability of this test is so great that only general conclusions may be drawn from the results. 
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vertical position was as much as 6 times slower 
than in the horizontal. Readings in the horizontal 
varied between 20 and 4o seconds. In the 
vertical, in 11 cases, the circulation was so re- 
tarded that no sensation was elicited after 221 
seconds. However, when these cases were re- 
turned to the horizontal, a strong reaction ap- 
peared within ro to 41 seconds. 

Bock, Dill, and Edwards likewise found marked 
slowing in the erect position. In some cases, a 
standing circulation time of 5 to 7 minutes was 
noted. In others, no reaction was noted when the 
subject was standing; yet when he assumed the 
horizontal, it appeared within 25 seconds. Thus, 
in the normal long saphenous vein, gravity 
markedly retards the flow when there is little or 
no muscular activity. 

A study of the rate of circulation in varicose 
veins has yielded further information on the effect 
of gravity and the pumping action of the muscles. 
Five cubic centimeters of 20 per cent calcium 
gluconogalactogluconate, so called neocalglucon, 
was rapidly injected into varicosities in the calf of 
the leg. The circulation time was taken from the 
beginning of the injection to the moment when 
the sensations of warmth and sweet taste were 
noted by the individual. All patients were tested 
in standing position. Results are shown in Table I. 

These records indicate that the velocity of flow 
in varicose veins is variable, though generally 
slower than in the normal (2, 9). There is ap- 
parently little correlation between the size of the 
vein and velocity. In 6 of 26 cases, blanks oc- 
curred; that is, the subject noted no sensation 
after standing quietly or even walking around. 
This is evidently due to dilution of the solution as 
it is slowly carried upward. A concentration is 
reached which is below the threshold of the 
reaction. 

In most cases the effect of muscular activity on 
the emptying of the superficial veins is nicely 
demonstrated. Kicking, standing on the toes, or 
walking, intensified the reaction once it had ap- 
peared. In other individuals, if no sensation was 
noted ‘within 2 minutes, the reaction could be 
brought on almost at once by some muscular 
activity. 

This study clearly indicates the unusual degree 
of stasis in varicose veins in the erect position, 
and the role of muscular activity in overcoming 
the effects of this load. 

DIRECTION OF THE CIRCULATION IN VARICOSE 

VEINS 

The relation of the direction of flow to valvular 

incompetence is not established by the circulation 
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TABLE II.—-SPECIFIC GRAVITY OF SOLUTIONS 
PREVIOUSLY USED TO DETERMINE THE DI- 
RECTION OF CIRCULATION IN VARICOSE 














VEINS 
| 
| | Concentra- er 
: : ‘ "i Spe 
Investigator Solution | tion pe 
percent | 8 y 
Diodrast | 35 1.185 
Pomeranz and Tunick Skiodan 40 1.258 
McPheeters, Merkert, and 
Lundblad 
Veal and Van Werden Thorotrast 25 1.270 
Patey, Tatham, and Uroselectan 50 1.335 
Nicholas (Neo-lIopax) 
Herlyn 
McPheeters and Rice Lipiodal 40 I. 302 








These determinations were made at room temperature (85 degrees F.) 
by the pyknometer technique. Note the weight of these solutions as 
compared with blood which has an average specific gravity of 1.055. 


time method. It has long been known that when 
a person with incompetent veins stood up, there 
was a rush of blood from above downward. This 
led to the vicious cycle theory (reversed circula- 
tion) which was substantiated by observations on 
the movement of x-ray opaque fluids injected into 
saphenous varicosities in the erect position. The 
greater mass of evidence (6, 10, 11, 12, 13, 17) 
favors a continuous reversal in the direction 
of flow in incompetent veins. However, these 
studies are open to criticism because of the high 
specific gravity of the solutions used. Schmier 
injected an iodized oil having nearly the same 
specific gravity as blood and observed a central 
flow in the erect position and in spite of incom- 
petent valves. Loehr and Toelle obtained similar 
results with another type of opaque medium. 

In order to explain the discrepancy, the specific 
gravity of the solutions used by past investigators 
was determined (Table II). All those which ap- 
peared to be carried downward were found to be 
considerably heavier than blood and would 
naturally sink through a less dense medium. 
These solutions would have to be diluted from 2.4 
to 5.1 times to obtain the same specific gravity 
as blood. 

It was, therefore, decided to repeat this type of 
experiment with a preparation having a rigidly 
controlled specific gravity. A sterile aqueous 
solution of sodium iodohippuric acid, known as 
hippuran, was made up with a specific gravity 
approximating that of the patient’s blood. 

Our patients were placed in the standing posi- 
tion for 5 minutes, after which time a sample of 
blood was drawn from the varicosity. The 
specific gravity was immediately determined by 
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Fig. 2. Case 3. a, Film showing soft tissue detail before injection. b, At the end of an injection of 
3 cubic centimeters of hippuran, with tourniquets placed above and below the puncture site; c, 1 
minute after removal of the tourniquets; d, 5 minutes after injection. The solution has remained prac- 
tically stationary though it is slowly being diluted. Specific gravity of blood 1.051; of solution, 1.053. 
In all films, the site of injection is marked with a lead O. 


the falling drop method (without the use of anti- 
coagulants). In addition, the specific gravity of 
each ampule of test solution was determined. 
Roentgenograms were taken as the injection was 
completed and after various intervals. Test films 
of uninjected varicosities were also exposed to 
determine the degree of detail produced by the 
technique used. This was necessary because of 
the soft shadow thrown by the diluted hippuran 
solution. 
PROTOCOLS 


Case 1. Normal saphenous vein injected with 3 cubic 
centimeters of solution at level of calf of leg. A film exposed 
at the end of the injection shows rapid filling of the vein and 
tributaries above the point of injection. A second film 
exposed 3 minutes later shows only a trace of hippuran. 

CasE 2. Varicosity of the long saphenous vein with a 
negative Trendelenburg test. Size of vein, 2+. Specific 
gravity of blood, 1.053; of solution, 1.053. Three cubic 
centimeters was injected at level of the calf of the leg. A 
film exposed at the completion of the injection showed 
filling of the vein about 1% inches below the point of in- 
jection and 3% inches above. Ten minutes later, traces 
were still present above the site of injection, but none was 
seen below. 

CasE 3. Varicosity of the long saphenous vein with a 
positive Trendelenburg test. Size of vein, 3+. Specific 
gravity of blood, 1.051; of solution, 1.053. Three cubic 
centimeters of solution was injected into the calf region 
after tourniquets had been placed above and below this 
site to localize sharply the opaque medium. A film exposed 
at the end of the injection showed a heavy concentration 
in the vein around the needle. The tourniquets were re- 
moved and after 1 minute another film was taken which 
showed no change in the position of the solution. A film 


exposed 5 minutes after injection demonstrated a trace 


above the point of injection. 

Case 4. Varicosity of the long saphenous vein with a 
positive Trendelenburg test. Size of vein, 4+. Specific 
gravity of blood, 1.051; of solution, 1.053. In order to re- 
duce dilution of the medium two tourniquets were placed 
4 inches apart around the calf and 10 cubic centimeters of 
blood was aspirated from the intervening segment of 
varicosity. This was replaced with ro cubic centimeters of 
hippuran. The tourniquets were removed and 1 minute 
later a film was exposed which showed a heavy concentra- 
tion of the solution at the level of injection. Three minutes 
later and after a 20 foot walk, the hippuran was found 
above the site of injection. Six minutes after injection, 
and after a total walk of 50 feet, the medium was seen in 
the same position but more dilute. 

CAsE 5. Varicosity of the long saphenous vein with a 
positive Trendelenburg test. Size of vein, 4+. Specific 
gravity of blood, 1.054; of solution, 1.056. Eight cubic 
centimeters of hippuran was injected at calf level without 
the use of tourniquets. At the end of the injection, the 
solution appeared 3 inches above and 1% inches below the 
needle. Ten minutes later a trace was still present above 
but none below. 

Case 6. Varicosity of the long saphenous vein with a 
positive Trendelenburg test. Size of vein, 3+. Specific 
gravity of blood, 1.051; of solution, 1.053. Three cubic 
centimeters of solution was injected at calf level without 
tourniquets. At the end of the injection the solution ap- 
peared 1% inches above and below the needle. Ten minutes 
later and after a 5 foot walk, a trace was still noted above 
but none below. 

Case 7. Varicosity of the long saphenous vein with a 
positive Trendelenburg test (both legs). Caliber of the 
veins of both legs, 4+. Specific gravity of blood, 1.053; of 
hippuran, 1.053. Five cubic centimeters of solution was 
injected into each leg. After injection of the right leg, the 
medium was found 4 inches above the needle. Five 
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Fig. 3. Case 4. a, 





Film showing soft tissue detail before injection. 





€ d 


Tourniquets were then placed 


4 inches apart around the calf of the leg and 10 cubic centimeters of blood was aspirated from the in- 
tervening segment of varicosity. This was replaced with 10 cubic centimeters of hippuran and then 
the tourniquets were removed. b, Film exposed 1 minute after removal of the tourniquets; c, 3 minutes 
after injection and a twenty-foot walk; d, 6 minutes after injection and a total walk of 50 feet. Note 
that there is little shift in position of the solution but it has become more dilute. Specific gravity 


of blood 1.051; of solution, 1.053. 


minutes later a trace was still present in the same position. 
One minute after injection of the left leg the solution was 
noted above the point of the needle. The patient was told 
to strain as at stool and another film was exposed which 
showed movement of the hippuran downward. 

Case 8. Saphenous varicosity having a positive Tren- 
delenburg test. Caliber of vein, 3+. Specific gravity of 
blood, 1.053; of solution, 1.054. Four cubic centimeters 
was injected. After injection the solution appeared 114 
inches above and below the needle. Five minutes later a 
trace was still present above but none below. 

Case g. Saphenous varicosity having a positive Tren- 
delenburg test. Caliber of vein, 3+. Specific gravity of 
blood, 1.053; of solution, 1.054. Five cubic centimeters 
was injected just above knee. At the end of injection the 
solution appeared localized at the site of the needle 
puncture. Five minutes later a trace was still noted in the 
same place. 

Case 10. Saphenous varicosity with a positive Tren- 
delenburg test. Caliber of vein, 4+. Specific gravity of 
blood, 1.053; of hippuran, 1.054. Four cubic centimeters 
was injected. After injection, the solution appeared in the 
vein at the level of the puncture. Five minutes later a 
trace of the hippuran was still present above the level of 
injection. 

Case 11. Saphenous varicosity with a positive Tren- 
delenburg test. Caliber of vein, 4+. Specific gravity of 
blood, 1.053; of hippuran, 1.053. A film exposed after in- 
jection of 3 cubic centimeters showed all of the material 
above the needle. Five minutes later, a trace was still 
present in the same position. After elevation of the leg 
and then a wait of a few minutes, a second injection of 5 
cubic centimeters was given at the same level. Three 
minutes afterward all of the solution was found above the 
point of introduction. 


Case 12. Saphenous varicosity with a doubly positive 
T rendelenburg test. Caliber of vein, 4+. Specific gravity of 
blood, 1.057; of hippuran, 1.057. Three cubic centimeters 
was injected. At the end of the injection the solution ap- 
peared above and below the site. Five minutes later a 
trace was still present in the same location. After kicking 
ten times there was still a trace present. 

The accompanying roentgenograms (Figs. 2 to 
5)' substantiate the observations of Schmier, and 
Loehr and Toelle, and indicate the following: 

1. In the normal saphenous vein in the erect 
position, there is a moderately slow centrally di- 
rected flow. 

In varicose saphenous veins where the valves 
are still competent, the circulation is centrally 
directed but the velocity of flow reduced. 

When the valves are incompetent, the circu- 
lation is nearly stationary. There is a very slow 
upward flow when the upright state has been 
maintained for a period of time sufficient to allow 
for complete filling of the vessel. 

4. Walking does not markedly affect the direc- 
tion of flow in the saphenous trunk above the calf 
of the leg as shown by the movement of the 
hippuran solution. 

5. Coughing or straining rapidly and readily 
reverses the direction of flow and forces the 


1The roentgenographic studies were carried out at The Chicago 
Memorial Hospital where Dr. George Landau very graciously supplied 
necessary technical assistance and aid in interpretation of films. 








a b 

Fig. 4. Case 8. a, Film exposed immediately after an 

injection made without the use of tourniquets. b, Five 

minutes after injection. The fluid has moved upward but 

is still present in moderate concentration. Specific gravity 
of blood 1.053; of solution, 1.054. 


opaque medium downward below the point of 
injection. 
ANALYSIS OF STUDY 

The structures of the leg are closely integrated 
so that the extremity forms a delicate though 
efficient machine. Muscles, fascia, and veins have 
interrelated functions necessary for the main- 
tenance of normal circulation. The pumping 
action of the leg muscles—especially of the gas- 
trocnemius and soleus—is made more effective 
by the heavy layer of crural fascia which controls 
the application of muscle forces,-and by valves 
which control the direction of flow. 

Muscular activity is particularly important in 
overcoming the heavy load which gravity imposes 
on the return circulation when in the erect posi- 
tion. The hydrostatic head elevates the venous 
tension which in turn forces an increase in 
capillary pressure sufficient to maintain the flow 
of blood. The capillary pressure thus remains 
slightly higher than the venous tension at all 
times. When the patient is standing quietly the 
venous pressure may be elevated enough to 
diminish the velocity of flow to half that in the 
recumbent position (2, 4, 16). This change in 
pressure and velocity is accompanied by the 
collection of blood in dependent portions of the 
body and Joss of protein-free fluid from the blood 
into the tissues. 
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Fig. 5. Case 7. a, One minute after injection of the left 
leg. b, Film exposed while patient was straining as at 
stool. The hippuran has been forced downward by the 
increased intra-abdominal pressure. Specific gravity of 
blood 1.053; of solution, 1.053. 


Loss of fluid occurs as the pressure in the 
venous segment of the capillary is elevated to the 
point where blood pressure is higher than the 
colloid osmotic pressure. Landis directly meas- 
ured normal capillary pressures and found an 
average of 43 centimeters of water pressure in the 
arteriolar limb and 15 centimeters in the venous 
side. The colloid osmotic pressure of the blood is 
normally 35 to 36 centimeters of water. There- 
fore, the pressure on the arteriolar side is 7 or 8 
centimeters higher than the osmotic pressure 
(producing filtration), and on the venous side 19 
to 20 centimeters lower (facilitating absorption). 
Krogh, Landis, and Turner have calculated that 
an excess filtration would occur at about 25 
centimeters of water pressure or possibly even less 
because venous congestion would raise the 
pressure of the arterioles as well as the venules. 
The average normal venous pressure in the up- 
right inactive state is well above this level as 
demonstrated by the experiment of Carrier and 
Rehberg. An individual was placed standing on 
one foot on a low chair. The other leg hung re- 
laxed over the edge. At intervals, venous 
pressures were determined on the dorsum of the 
relaxed foot. At the outset there was 86 centi- 
meters of water pressure; in 5 minutes, 97 centi- 
meters; and in 6 minutes, 102 centimeters. After . 
this there was little change. During this period, 
fluid was lost from the blood as shown by measure- 
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ments of the foot. At the beginning of the ex- 
periment the circumference of the foot was 27 
centimeters and 15 minutes later 29 centimeters. 

Thompson, Thompson, and Dailey have calcu- 
lated that an average of 11 per cent of the total 
plasma volume may be lost in the upright inactive 
state in 20 to 30 minutes. Edema of the legs is 
not observed during walking or other muscular 
activity because peripheral venous pressures are 
reduced to a level beiow the critical stage. 

The pumping action of muscles affects the 
superficial veins differently than the deep. During 
contraction, blood is squeezed out of the deep 
vessels and to a lesser extent out of the super- 
ficial. During the relaxation phase, the pressure 
in the deep veins is reduced so that blood is 
aspirated into them from the capillary bed and 
superficial channels by way of the communicating 
veins. It is this aspirating action which lowers 
venular pressures to the level at which capillary 
filtration and absorption may proceed normally. 
This action is dependent upon proper functioning 
of the valves in the communicating and deep 
veins. Should their action be impaired, as after 
a thrombophlebitis, edema is apt to appear. 

Because of the architectural arrangement of 
muscles, fascia, and veins, most of the pumping 
activity is confined to the lower leg. This is 
particularly true of the effect on the superficial 
trunks. The saphenous vein in the thigh is buried 
in soft fat, poorly supported, and provided with 
only a few communicating veins. Consequently, 
there is little compression of the vessels and 
limited aspiration. 

All superficial veins may be considered as 
auxiliary to the deep channels and capable of 
assuming the burden of the venous return should 
the need arise. These vessels empty by way of 
either the perforating veins, or through the fossa 
ovale into the femoral or its deep tributaries. The 
fact that frequently the long saphenous has a 
smaller caliber at the fossa ovale than lower down 
in the leg suggests that most of the blood in the 
trunk vessel is carried back through the com- 
municating veins of the leg and that the trunk in 
the upper thigh acts merely as an overflow pipe. 
Figure 6 is a diagram in which an attempt is made 
to illustrate the mechanical arrangement of this 
system. 

Varicosities of the saphenous system involve 
segments of either the trunk vein or its tributaries 
or both. The varicose portion may be considered 
as a simple tank or reservoir having little control 
over the circulation of fluid within it. This 
pathological arrangement is associated with pool- 
ing of large volumes of blood, slow emptying of 
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the vessel, eddy currents due to tortuosity and 
roughening of the intima, and fluctuations in 
pressure. When there is valvular incompetence 
(most cases), there is a loss in the stability of the 
circulation. Pressure changes which have little 
effect in the normal, readily obstruct and reverse 
the direction of flow. 


SUMMARY 


Muscular activity is a major factor in maintain- 
ing normal capillary filtration and absorption in 
the erect position, and is the only mechanism 
which prevents the load imposed by gravity from 
disrupting the function of the leg. 

In the recumbent position there seems to be 
little difference between the circulation of normal 
and varicose veins. However, when the individual 
with incompetent veins stands there is an imme- 
diate rush of blood from above downward until 
the empty vessel is filled. Once this is complete, 
there is established a slow flow in the normal direc- 
tion. In some patients, when standing quietly, it 
may take 10 or more minutes for the saphenous 
trunk to empty, whereas walking or other muscu- 
lar activity aspirates an appreciable volume of 
blood from the superficial veins and augments 
emptying. 

This central flow is in contradiction to the 
“vicious cycle” theory. Because of the extensive- 
ness of the capillary bed, the limitations on muscu- 
lar activity, and the relatively small caliber of 
normal communicating veins, only a portion of 
the blood is aspirated, and enough remains to fill 
the vessel and produce a slow flow upward. To 
maintain a continuous flow down the saphenous 
trunk, the communicating veins would have to 
draw off more blood than enters the trunk from 
the capillary bed. Even the increased aspiration 
produced by walking did not force the hippuran 
solution downward. 

Increasing the intra-abdominal pressure by 
coughing or straining may partially collapse the 
inferior vena cava and cause the transmission of a 
surge in pressure down the incompetent trunk 
(Adams), and temporarily reverse the direction of 
flow. It is evident that, because of the lack of 
support, the superficial venous tree is particularly 
vulnerable to variations in pressure. 

Stasis, pooling of blood, and the trauma of 
pressure surges are believed to contribute to the 
development of phlebosclerosis and intimal dam- 
age. These changes make the vein a ready site for 
the onset of a typical phlebitis. This inflamma- 
tion may extend and damage the blood supply of 
the overlying skin sufficiently to lead to a state of 
malnutrition which, in turn, is thought to be re- 
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sponsible for the cutaneous complications of vari- 


cose veins. 


Similarly, thrombophlebitis of the 


deep veins may produce the identical scarring by 
extension of the inflammatory reaction along the 
short communicating veins found around the 
lower third of the leg and the ankle. 


I. 


? 
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“FIELD-FIRE” AND INVASIVE BASAL CELL 
CARCINOMA—BASAL-SQUAMOUS TYPE 


JAMES BARRETT BROWN, M.D., F.A.C.S., and FRANK McDOWELL, M.D., 


St. Louis, Missouri 


TYPE of basal cell carcinoma has been 
observed that spreads through the 
derma without causing much surface 
ulceration and without producing much 

new tissue. It seems to be almost entirely de- 
structive and to leave behind a healed area, but 
to present an ever increasing lesion with a small 
raised, advancing edge with intact or temporarily 
ulcerated epidermis. Areas may be left in the 
center which have broken down and remain as 
definite carcinomas that go on to excess tissue 
proliferation and invasion. Microscopic sections 
from the edge and any remaining areas of activity 
show basal cell carcinoma. 

To identify this growth clinically, we have 
called it ‘‘ field-fire basal cell carcinoma.’’! It does 
not exactly resemble a field fire, because the skin 
in the center, and even the edge, may not ulcerate, 

From The Department of Surgery, Washington University 
School of Medicine, St. Louis, Mo. 

! Basal cell carcinoma in general occurs so frequently in the 
literature that other descriptions of this type could have been 
missed. The closest approach to it is found in a paper by M. B. 
Hartzell, ‘‘ Morphea-Like Epithelioma,”’ J. Am. M. Ass., 1900, 
53: 292, in which 4 instances are reported of diagnosis of morphea 
turning out to be basal cell carcinoma. No photographs of 
lesions or photomicrographs are given. 


but in the relation of a slowly advancing active 
edge and a center that is free of involvement, a 
field fire might be thought of with its burning edge 
and its burned out center, with perhaps a few 
areas of remaining activity around brush piles or 
where any heavy growth has held the fire. 

An important clinical point is that the growth 
may not appear very bad, its diagnosis may even 
be missed if no burning areas have been left in the 
center, or a burning center may be treated without 
regard to the menacing advancing edge. It is 
thought that in reality this is an exceedingly bad 
growth and that it may be one of the invasive 
types which carries on in this fashion primarily. 
This viewpoint is strengthened by having ob- 
served this type of growth usually in areas in 
which there is not any easily invaded deep tissue, 
as on the scalp and nose, and in these areas 
themselves by having found deep invasion in 
which deep soft tissue did present itself, such as 
about the orbit. 

It is recognized that this is not a new type of 
growth, but it is so interesting grossly and from 
points of prognosis and treatment that attention 
is called to it. 





Fig. 1. 


Field-fire basal cell carcinoma; typical advancing edge, uninvolved center, 
deep invasion left behind at orbit. X-ray treatment, widespread surgical removal and 
secondary repair with thick split grafts. Patient well 7 years. Appearance could be 
improved with an artificial eye. 
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Fig. 2. Field-fire basal cell carcinoma with the advanc- 
ing edge ulcerated. X-ray treatment. Patient well 3 
years. Referred by Dr. Sumner L. Koch. 


As is seen in Figures 1, 2, and 3, there is an 
advancing active edge, ulcerated or not, a center 
with areas left burning in some places, but with 
healed epidermis over other areas under which 
the growth seems to have traveled and which 
have become free of activity. 

Microscopic examination of the advancing edge 
shows basal cell carcinoma with or without ulcer- 
ation of the epidermis. Ahead of it is normal skin, 
while in its wake, in skin from the center, there 
is left scarred derma and scar epithelium (Figs. 3, 
4, and 5). So far, no distinguishing microscopic 


Fig. 3. Extensive field-fire basal cell carcinoma (Poor 
photograph). Operation refused by patient, x-ray treat- 
ment failed to control growth. 


picture of the cells themselves has been determined. 

Treatment. Prompt recognition and appreci- 
ation of the extent is important as always in 
carcinoma. Wide surgical removal with immedi- 
ate or subsequent repair is perhaps the best plan 
(Fig. 1). 

If too much of a feature would be destroyed by 
surgery, or if the growth seems beyond resection, 
or possibly primarily, radiation treatment can be 
used. Surface radiation is employed generally, 
with interstitial radiation when deep invasion has 
occurred. The patient in Figure 2 has been well 





Fig. 4. Section from growth in Figure 1 shows basal cell growth with healed scarred surface and deep 
tissue on one side and the growth heading toward normal skin just off the section. Arrow indicates 


direction. 





Fig. 5. Same findings’as in Figure 4. Section from patient in Figure 3. 














Fig. 7, left. Invasive basal cell carcinoma coming from below and destroying the 
repair done 9 years before, following removal of the original growth. 
Fig. 8. Multiple invasive basal cell growths involving the orbit. Fatal. 


3 years following heavy radiation given by 
Dr. Sherwood Moore. 

The patient in Figure 3 refused operation and 
the growth was unaffected by radiation. 

One question in consideration of this growth is 
that it might possibly be considered a healing 
carcinoma which would, of course, be a dangerous 
stand from the patient’s point of view. Although 
there may be authenticated cases of healed car- 
cinoma (perhaps many unknown ones), there is 
no way of knowing that any one will heal and, of 
course, none should be left untreated waiting for 
this possibility. Dunn and Smith have chosen a 
somewhat misleading title of this sort in reporting 
a single patient with a squamous growth that 
apparently behaved in this fashion. However, 





Fig. 6. Shows healed scar epithelium taken from healed 
center of involved area in Figure r. 
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they add in the article that, “It is impossible to 
say what the course would have been had the 
lesion not been excised.” One can easily conjec- 
ture that there would have been steady progress 
and an uncontrollable lesion. 


INVASIVE BASAL CELL CARCINOMA 


Invasive basal cell carcinoma is a clinical type 
that probably cannot be determined microscopi- 
cally. It is the most important type and when 
once firmly established at the side of the nose, 
about the orbit, or deep in the ear region, this 
growth is practically incurable at present. This 
point is important in prognosis and in teaching, 
as there has been a somewhat general idea that 
basal cell growths present little difficulty in treat- 
ment and in obtaining cures. By widespread 
surgery or radiation, these growths may be held 
in abeyance for long periods, but they can appar- 
ently persist in scar tissue for long periods in a 
dormant state and recur even after years. These 
late growths might be thought to be new-growths 
entirely, but are known to occur often from deep 
under the surface, where no epithelial cells should 
be. The patient in Figure 7 shows an extensive 
recurrence about the orbit that has come up 
through a flap repair of the original growth, which 
was done g years before. 

The patient in Figure 8 shows a typical invasive 
type going into the orbit. Multiple foci often 
occur as seen here; sometimes the whole side of a 
face seems destined to form carcinomas, but the 
invasive tendency is the fatal factor. 

It is evident that there are millions of small 
basal cell tumors that remain quiescent and it is 
probably because of these that the teaching has 
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Fig. 9. Widespread multiple basal, squamous, and basal squamous growths, con- 
trolled by wide excision and split skin grafting. Patient well 6 years, but suffering 


more recurrences in new areas all the time. 


arisen that the growths are not dangerous. How- 
ever, it is possible that every basal cell lesion 
that takes on activity is headed toward invasive 
tendencies. 

The old term “rodent ulcer” was a good one as 
far as clinical behavior is concerned, as the 
growths dig in and reappear as rodents do. This 
term and Jacobean ulcer were used for a long time 
before the pathology was described by Krom- 
pecher in 1903. He was the first to use the term 
basal cell carcinoma and to determine the origin 
of such growths from the basal cell layer. His 
general findings on skin cancers were divided into 
the two types now well known, and they were 
described as follows: (a) prickle cell cancers, which 
are infiltrative, metastasize to lymph nodes early, 
and often contain horny pearls; (b) basal cell 
cancers, which develop not from the transitional 
part of the skin and the surface, but from the 
deepest layers of the epithelium. Most occur on 
the face, cheek, forehead, and nose, and they are 
found usually in older people. They develop as 
small lumps which soon ulcerate, and for a year 
or 10 years thereafter grow very slowly. However, 
they can suddenly take on rapid growth, often 
mushroom-like tuberous tumors appear, and they 
very seldom metastasize. They develop out of 
small oval or spindle cells with chromatin-rich, 
intensively staining nuclei and have no typical 
prickles or intercellular bridges. Krompecher 
divided these basal cell growths into solid, ade- 
noid, cystic, and parakeratotic types and a combi- 
nation of these. 


It is generally thought that basal cell growths 
originate from the basal layers of the epidermis, 
in fetal rests in the derma, and from hair follicles, 
and from sweat and sebaceous gland structures. 
It is possible, however, that all basal cell tumors 
arise from the hair follicles, as indicated by 
Mallory, as none seem to arise from mucous mem- 





Fig. 10. Section from a basal-squamous carcinoma. 
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brane, and they apparently do not occur on the 
palms or soles. It seems to us that the majority of 
them arise from the sebaceous glands, rather than 
from the hair-forming structures in the follicles. 
This seems borne out by the fact that most of 
them occur in the so called “seborrheic area’”’ of 
the face and that many of them microscopically 
and clinically seem to have their origin in seba- 
ceous adenomas or plugged sebaceous glands. 
Rhinophyma specimens in some instances have 
contained multiple small basal cell lesions, and 
there is some experimental evidence that sterols 
similar to those present in sebum can, under cer- 
tain conditions, be carcinogenic. The basal cell 
carcinomas of the buccal cavity referred to in the 
French literature may be adamantinomas, which 
in the solid type look like basal cell growths of 
the skin. 
BASAL SQUAMOUS TYPES 

Krompecher also recognized a basal squamous 
type. ‘The combination of basal cell tumors with 
the typical squamous cancer can occur, which | 
have observed in a tumor of the cheek”’ (Figs. 9 
and to). 

Montgomery has studied a large series of sup- 
posed basal cell growths and has given the fol- 
lowing conclusions: (1) Basal cell epithelioma 
may, through metamorphosis, become a_ basal 
squamous epithelioma, or even a squamous cell 
epithelioma. (2) In a series of basal cell epi- 
theliomas diagnosed clinically as such, 15 to 20 
per cent will probably prove to be transitional in 
character. (3) Basal squamous epithelioma, as a 
rule, is not the result of roentgenotherapy. , (4) 
Basal squamous epithelioma may occasionally 
metastasize as such, or it may metastasize as a 
squamous cell epithelioma. Most, if not all, cases 
of so called metastatic basal cell epithelioma, will 
prove, on microscopic examination, to be basal 
squamous cell or squamous cell epithelioma. (5) 
Basal squamous epithelioma is relatively resistant 
to x-ray and radium. Surgical treatment, with 
an unusually wide excision, is indicated when 
possible. (6) The prognosis in these cases must 
be guarded. The tumor is prone to recur. 

Warren and associates have described 5 micro- 
scopic types and have concluded: 

The form of differentiation indicates the degree 
of malignancy; differentiation as a basal cell or 
hair matrix carcinoma is indicative of low malig- 
nancy, while differentiation toward epidermoid car- 
cinoma is present in the more malignant tumors. 

A purely ulcerative type of basal cell growth has 
been noted in which there is no new tissue piled 


up at all. An open ulcer may persist for a long 
period with no new bulk of tissue occurring, such 
as one usually thinks of in any neoplasm. Micro- 
scopically, there is a basal cell solid type of growth 
with local infiltration by small deeply staining 
cells, held in abeyance in some peculiar manner, 
as may be seen in some melanomas or common 
moles in which the cells extend downward without 
any basement membrane, but which for the 
moment do not spread as a true cancerous growth. 
This is an insidious growth, because of being 
easily overlooked until some feature has become 
widely involved or deep invasion has occurred. 
CONCLUSIONS 

1. There is a clinical form of basal cell carci- 
noma that is apparently not very well known and 
for want of a better term it has been designated 
clinically as field-fire basal cell carcinoma. So far, 
no distinguishing microscopic feature has been 
noted. 

2. This growth is apt to be misinterpreted as 
to its true nature and extent. 

3. Any basal cell carcinoma is apt to become 
invasive and the teaching that they are not very 
dangerous is not correct from a clinical standpoint. 

4. The term “invasive type” might be used 
more often for more accurate clinical description 
and for more prompt and extensive attempts at 
eradication either by operation or radiation. As 
far as is known, this is a clinical type that cannot 
be definitely distinguished microscopically, except 
that there is apt to be no differentiation of cells. 

5. Basal squamous types have been recognized 
since Krompecher’s original description and may 
run as high as 20 per cent incidence in supposed 
pure types. 

6. A purely ulcerative stage may exist, with no 
piling up of new tissue and even with surface 
healing at times, but with slow, persistent deep 
invasion and widening of ulceration. 

7. Basal cell carcinomas give best chance of 
any carcinomas of cure by early removal, either 
by excision or radiation, but they are definitely 
more dangerous, both for destruction of tissue 
and life than is generally thought and taught. 
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THE 
MEDICAL, 


USE OF LATEX AND HYDROCAL 
SCULPTURE 





IN CASTING 


CHARLOTTE S. HOLT, and FREDERICK H. FALLS, M.S., M.D., F.A.C.S., 
Chicago, Illinois 


ISUAL education has become an im- 

portant factor in the dissemination of 

medical knowledge. Various forms of 

medical drawings, photographs, charts, 
lantern slides, motion pictures, and models have 
been used to depict anatomical and pathological 
subjects not easily adapted to or available for 
clinical demonstration. The realization of a grow- 
ing demand for new visual methods of presenta- 
tion has led to the recent development and appli- 
cation of sculpture in making relief models for 
purpose of obtaining advantages of three dimen- 
sional portrayal.! 

The pioneers in this work have been Dickinson 
and Belski, who have made models of the physi- 
ology of conception and labor; and Holt and Falls, 
working independently, making somewhat similar 
models of the placenta and intrauterine fetal de- 
velopment. Malvina Hoffman’s previous work 
and advice has been an inspiration and guide to 
both groups of workers. Recently Holt and Falls 
have applied their method to the production of 
models demonstrating pathological subjects such 
as ectopic pregnancy, premature detachment of 
the placenta, and cesarean section.? They have 
illustrated the technique of the low cervical, classi- 
cal, Porro and vaginal cesarean operations show- 
ing the various steps of the actual procedure by 
means of life sized models and, where necessary, 
have incorporated instruments. 

In order to clarify the discussion of the pro- 
cedure we are about to describe, it is necessary to 
distinguish between molding and modeling. Ac- 
cording to Frederick—‘‘To model is to construct 
in some plastic material, as clay, a model which 
can, if desirable, be reproduced in plaster of Paris, 

From the Illinois State Department of Public Health Division 
of Maternal and Child Hygiene, the Illustration Studios and the 
Department of Obstetrics and Gynecology of the University 
of Illinois, College of Medicine. 

1The illustrations for this paper are photogr raphed from mod- 
els used as part of a scientific exhibit on ‘‘Cesarean Section” pre 
pared as part of the Illinois State Maternal Welfare program, 
displayed at the annual meeting of the Illinois State Medical 
Society and the American Medical Association, 1941, and used 
in undergraduate and post graduate teaching throughout the 
Technic of Making Obstetrical Sculpture, demonstrated by 
Holt and Falls at the mid-year clinic American Association of 
Obstetricians, Gynecologists and Abdominal Surgeons, February 
28, 1941, Chicago. 
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marble, or similar materials. . . . To mould is to 
construct in some solid or resisting material, as 
plaster of Paris, an imprint of an object by means 
of which a reproduction of the original may be 
made.” Our work was done almost entirely by 
modeling. 

CASTING 

For many years physicians and dentists have 
found impressional casts to be of value when plas- 
tic and oral surgery is necessary. For such pur- 
poses the making of a cast of the patient’s face 
is purely a mechanical procedure and is usually 
made before and after surgical operations. In a 
recent article Peluse has described in great detail 
this process, using plasticomoulage.* The nega- 
tive can be made with agar composition or gyp- 
sum and the positives in rubber, wax or any other 
suitable material. Rubber is now being used for 
positives such as those for prosthesis of hands, and 
other artificial parts to be worn to conceal de- 
formities. 

The common method of constructing a plaster- 
of-Paris mold directly over patient’s face, whether 
for normal or pathological masks, has been largely 
discarded for several reasons, namely, premature 
separation of positive in mold due to grease used 
as a separating medium on face, and obliteration, 
if not loss of skin texture and detail. This method 
is being replaced by use of a plasticomoulage 
which is harmless to the skin and can be applied 
near body temperature, setting almost immedi- 
ately. The moulage material when hardened is 
flexible and needs the support of a backing ma- 
terial such as a plaster gauze shell to maintain its 
shape. This produces a detailed impression or 
negative. From this a wax positive can be made 
by the brushing technique which is accomplished 
by working rapidly and carefully to avoid air 
bubbles. This can be reinforced by brushing hot 
wax into a thick layer of gauze laid carefully over 
first layer of wax. Any defects can be corrected 
with plasteline. Then a plaster-of-Paris negative 
is made from this wax working mold and a second 
positive can then be made successfully of rubber. 

The two main substances in common use for 
making negatives of medical subjects are plaster 

3Peluse, S. Arch. Otolaryngol., 1940, 31: 955. 
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Fig. 1. 
between normal fetal head and contracted pelvis. 
was made life size, is 214 feet, and the weight is 50 pounds. 


of Paris (gypsum) and a hydrocolloidal compound 
called agar mold, ‘‘negocoll” or plasticomoulage. 
Sometimes the wax mold is employed. For in- 
animate and nonprotoplasmic objects, the rubber 
and the glue mold are often made. Other sub- 
stances such as metal, baked sand, terra cotta, 
“‘korogel” and numerous other materials are used 
for mold making by commercial manufacturers. 

Some materials are more adaptable for casting 
models than others to accomplish desired results. 
If properly mixed, plaster of Paris will produce a 
negative with a great deal of detail. The great 
disadvantage of its use is the fact that the nega- 
tive is not pliable and can be used only once be- 
cause it has to be chipped from the positive and 
unless this is done with painstaking skill there 
is great danger of injury to the original. 

The most difficult problem encountered in cast- 
ing is the reproduction of undercuts. An undercut 
is the space or depression left by cutting the clay 
away from the edges of the under surfaces of the 
subject being modeled to increase the third di- 





Torso of full term pregnant woman in labor demonstrating disproportion 


The diameter of the relief, which 


mensional impression. This interferes with the re- 
moval from model; therefore, in using plaster it 
is necessary to prepare piece molds in order to re- 
move the negative from the original clay or the 
positive from negative where there is any amount 
of undercutting on a rigid subject. 

Glue and gelatin were the first pliable molding 
materials. They permit a large amount of under- 
cutting because the mold will stretch or bend on 
removal. They both have sufficient elasticity to 
regain their original shape after having been re- 
moved from the cast. Since gelatin or glue and 
water requires a high temperature for liquefac- 
tion for pouring, it cannot be used for making a 
mold directly over living tissue. Moreover, it 
takes a long time to cool which renders it even 
more undesirable. 

Agar composition may be used for the same 
purposes as glue or gelatine and has the added 
advantage of not setting until cooled to approxi- 
mate body temperature; however, the latter ma- 
terials produce stronger and more durable elastic 
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Fig. 3. Original clay model on which latex is sprayed 
to make negative mold. Note number and depth of under- 
cuts. 













next to rubber offers one of the best methods of 
molding numerous positive casts from a single 


s 





Fig. 2. Model depicting forceps delivery of full term ; 
baby during cesarean section. Actual instruments are in- Negative. MODELING 
corporated and the model was painted- c ; 

The first step in making a medical model is for 
molds. It, therefore, can be applied directly to the clinician and the medical artist to discuss in 
the skin without damage or discomfort to the pa- detail the objectives sought in the finished product. 
tient. Glue or gelatine negatives are damaged by _If an operation is to be depicted the number of 
hot wax or other substances which require heat ™odels necessary to clarify the steps of the opera- 
for liquefaction or generate much heat in setting, tion must be determined. The scale of the models 
because heat remelts the mold. Glue or gelatin, must be decided upon—whether they are to be 


therefore, can be used only for plaster casting and 








Fig. 4. Removing latex negative from hydrocal positive. Fig. 5. Latex negative backed by plaster-of-Paris 
Ridges on surface of negative denote size and depth of mother mold. Latter shell was applied after complete 
undercuts and indicate extreme flexibility. vulcanization of rubber. 
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Fig. 6. Finished hydrocal positive. Note that the detail 
in this model is perfect and that retouching or finishing 
is not necessary. Compare this reproduction with Fig- 
ure 3. 


life size, half or twice scale, etc. The material to 
be used in the positive and negative casts must 
be selected, and it may or may not be found ad- 
vantageous to use impression molds for research 
in doing the sculpture to produce the best effect. 
If the models are to be used as exhibit teaching 
material, it must be decided whether models alone 
or models supplemented by drawings will be used 
to illustrate a given subject, since such drawings 
reduce the necessity for excessive details in mod- 
els which otherwise would have to be included. 

We have found it most practical when possible 
to have the artist sketch many operations of the 
type under consideration from life with a free dis- 
cussion of the steps of the operation with the 
surgeon before, during, and after the operation. 
A composite picture of the operative procedure 
is thus obtained by the artist and the clinician is 
led to observe certain points suggested by ques- 
tions raised in the mind of the artist. From the 
sketches each drawing is carefully worked out and 
criticized and approved by the surgeon who 
checks anatomical and surgical details. When 
this has been laid out the actual size it is to ap- 
pear, it is ready to be transferred or traced on 
clay. The amount and thickness of clay depends 
upon the depth involved in the operation or pro- 
cedure to be reproduced and this determines the 
type of relief. It is necessary to have adequate 
armatures to support the weight of clay. The 
size and detail of model to be rendered determines 
the amount and type of armature. We have found 
that broad headed nails which are embedded 





Fig. 7. Hydrocal positive painted realistically in oil. 
Insert in upper right corner enhances teaching value. 
Sagittal sections can be done only by sculpture since 
moulage cannot be used. Life size model—8 months fetus. 


in wire meshed hardware cloth are satisfactory 
for reliefs. 

The model of plasteline (oil clay), is worked 
out in three dimensional detail as shown in 
Figure 3 and is now ready for casting. 

If these models are made to scale, it is desirable 
to record and reproduce actual anatomical meas- 
urements. The necessity of casting numerous 
undercuts soon made us abandon the plaster nega- 
tive method and experiment with agar, glue and 
gelatin molds. After considerable research with 
casting materials, it seemed that liquid latex ma- 
terial had many decided advantages over the 
others since it has maximum elasticity, is un- 
breakable, unaltered by hard usage, and is heat 
resistant. Storage problems are simplified as 
models can be packed away in small spaces for 
ready reference and duplication. 

Latex is the natural sap of the rubber tree pre- 
served by addition of ammonia up to 6 per cent 
by volume to prevent decomposition and coagu- 
lation. Additional ammonia is added as needed 
to replace evaporation. It is thermolabile, and, 
therefore, must be kept at room temperature. 

Materials necessary for making rubber mold 
are: (1) liquid latex; (2) spray gun (similar to one 
used for insecticides or if available a special De 
Vilbiss latex compressed air gun); (3) backing and 
filler compound; (4) flat paint brush 1 inch 
wide; (5) spatula for applying backing material 
and sharp knife for trimming edges of rubber 
mold; (6) bowl for mixing latex and filler com- 
pound; (7) liquid green soap for cleaning air gun 
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and brushes. It is important to note that before 
the brush is placed in liquid latex, it should be sub- 
merged in liquid green soap which is worked into a 
lather and then wiped off on gauze leaving a thin 
layer of soap on bristles. This prevents the latex 
from adhering to the brush. After use the brush 
should be washed immediately in liquid soap to 
prevent air vulcanization of latex on the brush. 
Carbondisulfide can be used as a solvent. 


TECHNIQUE OF MAKING RUBBER MOLD 


The original clay model is sprayed with a clear 
lacquer in order to preserve detail, which a brush 
is apt to destroy, and allowed to dry. The entire 
surface of the model is then sprayed with liquid 
latex with special care to reach all undercut areas. 
The coat takes 30 to 45 minutes to vulcanize 
by air in a warm room of approximately 70 de- 
grees F. and less time in an oven of 150 degrees F. 
The latter method can be practiced only when a 
plaster positive is used. It is not suitable for clay 
which would soften, obscuring detail. Three or 
four successive coats are applied with a brush al- 
lowing for complete air vulcanization between 
coats and special attention is given to undercut 
areas. If the model has deep undercuts, it is now 
advisable to mix a backing filler with liquid latex 
to the consistency of a thick paste for the next 
layer. This is spread on with a spatula, filling in 
all crevices and depressions solidly to make the 
mold stronger and more durable. This layer re- 
quires a longer period of time for vulcanization 
and it should stand 24 to 48 hours. When this is 
hard and firm (especially in the undercut areas) 
three to five more coats of liquid latex are applied, 
thus building up the mold to desired thickness, 
preferably 1 to 14 inch according to size and de- 
tail of model. From our experience, it would be 
well to allow the mold to vulcanize 5 to 8 days, 
thus giving adequate time to set, thereby pre- 
venting undue shrinkage in the negative. The 
negative shrinks 1g to 1 of an inch over a period 
of time and if actual measurements are essential 
this difference should be allowed on original. 

When the mold is hard and firm, the edges are 
trimmed witha knife and the plaster mother mold, 
which is to serve as a case to support the rubber 
negative, is made. When dry, the plaster mold is 
separated from rubber by loosening one corner of 
the negative and pulling evenly and carefully; 
it is stripped off like a rubber glove (Fig. 4). 

The rubber mold is then washed with water 
inside and out and placed in the plaster shell, as 
it appears in Figure 5. The mother mold is now 
ready for use. The same procedure is carried out 
for sculpture in the round, and is equally simple. 


Positive material used may be of plaster or 
hydrocal, the latter being mixed similar to plaster. 
However, for best results a soft bristled brush 
should be used to apply plaster to negative, 
thereby reducing the chance of the formation of 
air bubbles in the plaster and insuring sharp de- 
tail. Other materials such as resin, wax, composi- 
tions, posmoulage, metal, wood, terra cotta, clay, 
etc., may be preferable. 

Hydrocal is a new gypsum base cementation 
material, discovered by the research department 
of a large gypsum manufacturer. It has some 
characteristics of gypsum plaster and some of 
Keen’s cement. It is produced as a dry powder 
and sets after it is mixed with water. It is char- 
acterized by the low amount of mixing water 
needed, high density, low absorption, high tensile 
strength and great hardness. 

The use of hydrocal is indicated when ordinary 
gypsum plaster or plaster of Paris is not strong or 
hard enough. Hydrocal has excellent mixing 
qualities, settles readily into water, soaks through 
quickly, and blends to a smooth mix. Setting time 
is 20 to 30 minutes under ordinary mixing con- 
ditions. Four pints of water are used to 10 
pounds of dry hydrocal. This amount of mixing 
water gives a smooth, pourable mix. 


PAINTING AND FINISHING MODEL 


The model should be thoroughly dry, before it 
is painted. Small defects may have to be filled 
in and rough areas smoothed, but it has been sur- 
prising how nearly perfect the models come from 
the rubber mold. After they are removed from 
the rubber mold they are sprayed with shellac or 
are boiled in linseed oil, preparatory to painting. 
They may be finished in a flat color such as ivory, 
bronze, terra cotta, etc., or painted in natural 
oil colors. For the purpose of matching colors, 
we have made a series of color cards correspond- 
ing to the colors of tissue seen at operation, re- 
cording them with a scale colorimeter in the op- 
erating room. Each shade is numbered and num- 
bers of matching shades are recorded on each 
sketch to assist one in painting realistically. 

Success in painting depends largely upon thin- 
ness of oil paint and evenness with which it is ap- 
plied. There should be no ‘“‘painty” effect or 
brush marks. Turpentine or linseed oil serve as 
excellent base ‘mediums. Linseed gives a smooth 
texture requiring, however, a longer period for 
drying. Sometimes it is advisable to add a bit 
of Japan dryer. 

Instruments add to the realism of the models 
and are embedded in holes provided in the original 
clay model. After the positive is cast, the instru- 
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ments are inserted into the grooves and are ce- 
mented into place by additional hydrocal. The 
disadvantage of incorporating instruments is 
that, during transportation, there is considerable 
danger of breakage, involving minor repairs. 


ADVANTAGES OF LATEX 


We have found latex to be far more elastic and 
pliable than glue and gelatin molds, and the prob- 
lem of undercuts is solved, for the negative is 
peeled from the positive cast like a rubber glove, 
and the original shape is resumed. It is stronger 
and more durable than glue or gelatin,and because 
of this fact it is possible to produce any quantity 
of sharp detailed positives, saving time and 
effort in the long run, if duplications are a factor 
to be considered. The properly prepared mold 
lasts longer than a glue mold and shrinks less over 
a period of time. A rubber mold lasts from 5 to 
6 years, the approximate life of rubber, and can 
be filed away for future duplication and ready 
reference. 

For many years, rubber in form of dissolved 
sheet or para-rubber has been used commercially 
for molding and casting. Such work has proved 
too technical and involved for average casters 
and discouraged them for this reason. However, 
latex or natural rubber sap in recent years has 
greatly simplified the process. It is particularly 


SURGERY, GYNECOLOGY AND OBSTETRICS 


favorable because it can be applied without heat- 
ing and exerts no chemical action on surface in 
contact. It alse vulcanizes by air at room tem- 
perature, so that damage to the original model 
which might follow the use of heat for vulcaniza- 
tion is avoided. 

CONCLUSIONS 

1. Latex mold is far more elastic and pliable 
than other molds, thus allowing the casting of 
deep undercuts without damage to either nega- 
tive or positive. 

2. It is strong and durable withstanding harder 
treatment than glue or gelatin molds. 

3. Latex will vulcanize without heat, but the 
latter is often desirable to hasten vulcanization. 

4. The detail of technique is much more simple 
and the possibility of error is far less than when 
glue or gelatin are used. 

5. Latex molds are more heat resistant than 
glue molds which make it unnecessary to remove 
plaster or hydrocal impression from rubber mold 
when the plaster warms in setting. 

6. The properly prepared mold lasts longer than 
a glue mold and shrinks less over a period of time. 

7. The initial expense of preparing negatives 
of latex is slightly greater than that of glue or 
gelatin, but the original cost is more than offset 
by the advantage that unlimited duplications can 
be made. 








THE SIGNIFICANCE OF BLEEDING IN EARLY PREGNANCY 
AS EVIDENCED BY DECIDUAL BIOPSY 


ROBERT N. RUTHERFORD, M.D., Boston, Massachusetts 


OTHER Nature’s tolerance of the 

human reproductive failures would 

equip her to be the ideal wife of a 

chronic alcoholic. For too long the 

human race has believed that once the pleasurable 

act of impregnation is completed, any subsequent 

mischance calls for loud lamentations. The old 

Puritan punished any couple to whom such a ca- 

lamity befell as having started their family project 

on the Holy Day—an “iniquitous pleasuring” — 

until the wife of one of the sentencing justices con- 

founded him. Even today, however, the medical 

profession manfully strives to maintain the intra- 

uterine contents far beyond the last metaphysical 

hope with a necromancy of biologicals and vita- 
mins. 

Many and controversial studies of the human 
spontaneous abortion rate place the “inevitable 
human wastage”’ as between 20 and 25 per cent. 
The percentage throughout the mammalian order 
runs about 30 per cent of all ovulated or poten- 
tially fertilizable ova. If one investigates the 
expectancy of a successful pregnancy following 
spontaneous abortion, a certain disbelief of pres- 
ent medical practices is certain to enter one’s 
mind. Malpas, in 1938, beautifully answered this 
problem. Bradley summarizes Malpas’ findings 
in this fashion: 


“At what point in a series of abortions are random or 
casual factors no longer operable to an appreciable extent? 
It is manifest that they are still in effect in a series of only 
two abortions. For example, assuming the rate of spon- 
taneous abortion due to random factors to be 20 per cent, 
in 100 pregnancies there will be 20 abortions. In the next 
pregnancy, these patients are still subject to the same rate 
and therefore 20 per cent of 20, or 4 abortions will occur. 
And in a succeeding pregnancy 20 per cent of 4, etc. Ina 
large population sample, a certain per cent of abortions 
will be due to accidental causes, even after 3 or 4 previous 
catastrophes.” 


In 6,000 pregnancies which Malpas studied, 
he found a spontaneous abortion rate of 18 per 
cent. By an interesting statistical device, he 
reached the conclusion that chance factors were 
not ruled out until three successive abortions or 
stillbirths had occurred. Or, conversely, recurrent 
factors could not be said to be in operation so that 


From the Department of Obstetrics, Harvard Medical School 
and the Department of Pathology, Boston Lying-in Hospital. 


abortion was habitual until there had been three 
consecutive failures. In addition, his analysis 
claims the spontaneous cure rate of abortion to 
be as follows: 1 abortion—78 per cent will not 
repeat; 2 abortions—62 per cent will not repeat; 
3 abortions—27 per cent will not repeat; 4 abor- 
tions—6 per cent will not repeat. 

These figures pose the need for revising the 
term “habitual aborter.”” One cannot write tri- 
umphantly of a small series of cases, in which pa- 
tients have had one, two, or even three successive 
abortions, carried to term by-what-manner-you- 
will therapy until the writer corrects his cure rate 
against the curve of abortion inevitability. By 
this harsh standard, many successfully treated 
patients should be reclassified. An 80 per cent 
cure rate of patients who have had one previous 
abortion is not phenomenal when 78 per cent of 
those patients would have carried to term nor- 
mally without treatment. Bradley suggests that 
it were far better that habitual abortion as an 
entity be forgotten, and the terminology be 
limited to first, second, and third degree, etc., 
abortion, at least so far as treatment is con- 
cerned. In this way, the true problem would be 
defined and the comparative nature of the suc- 
cesses of therapeutic attempts would not be over- 
looked. 

Again, using our same harsh standards, we must 
consider the problem of “the pathological ovum.” 
At this point, it is impossible to separate out the 
pure germ plasm defective ovum from that ovum 
which, inherently good, undergoes an aberration 
of development due to defective appendages, poor 
implantation, local or general causes. We blanket 
the problem by accepting as a “pathological 
ovum” one which can be demonstrated either 
grossly or microscopically as deficient in develop- 
ment. Mall found 48 per cent of his entire collec- 
tion of abortions were due to this cause. Her- 
tig (4) has found 46 per cent in his series. Mall 
and Streeter noted that only a fifth of the embryos 
aborting in the first month were normal, and one- 
half of those in the second month were normal. 
In the third and fourth month, eight-ninths of the 
aborted fetuses had no evidence of pathology. In 
the latter half of pregnancy, abortions due to 
pathological ova are found no longer. Monsters 
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surviving to term represent an anomaly too slight 
to cause spontaneous termination of the preg- 
nancy, while ova with serious defects involving 
processes vital to intrauterine growth are aborted 
early in intrauterine life. One other point worthy 
of comment is Hertig’s (4) finding that 67 per 
cent of abnormal ova showed signs of hydatid 
change, while only 11.6 per cent of the normal ova 
aborted showed this change. Moles were found in 
10 per cent of the ova showing hydatid change, 
and malignancy was found in 20 per cent of the 
moles. 

Hertig (4) in a review of 219 abortions found 
that 70 per cent of the abortions were due to fetal 
or placental fault (52 per cent fetal, as defective 
ova, and 18 per cent defective placental growth 
or development), and 30 per cent were maternal 
fault (implantation fault, infection, maternal dis- 
ease, etc.). 

Overwhelmed by this staggering statistical 
proof of Mother Nature’s efficiency in detecting 
defective fetal development and ridding the womb 
of such products, the observer is forced to other 
conclusions. If we accept a 20 to 25 per cent in- 
evitable abortion rate, and if the large majority 
of those pregnancies are abnormal, what defense 
is there for treatment which denies a most effec- 
tive method of terminating unfortunate preg- 
nancies? And, further, how may one select the 
cases to treat from the bulk of those who should 
not be treated? At present, treatment usually is 
inaugurated only if the patient complains of 
uterine cramps, bleeding, or in some instances, a 
gravid uterus which lags behind the normal 
growth rate. The patient is given progesterone, 
vitamins, bed rest routine, sedatives, etc., all or 
in part, for any one or several of the above signs. 
Hertig has found that in cases involving a patho- 
logical ovum the average abortion date is 10.2 
weeks menstrual age, with death of the embryo 
coming on the average of 6 weeks before the actual 
abortion is completed (Streeter). 

Why continue a pregnancy better to be termi- 
nated naturally of an embryo which is not only 
defective but which has long since ceased in its de- 
velopment? This question emerged quite natu- 
rally again and again as a result of the systematic 
study of all abortions under Dr. Arthur T. Her- 
tig, pathologist of the Boston Lying-in Hospital. 

It was such a question which prompted the in- 
vestigation of this problem. If a safe, easy, ac- 
curate, and rapid technique could be developed 
by which it would be possible to pick out such 
cases of intrauterine death of abnormal embryos, 
considerable time, money, and mental anguish 
could be saved for the patient. 
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RATIONALE OF TECHNIQUE 

We are all familiar with the pathological picture 
of the decidual cast which is often the only speci- 
men one of these patients will give us. The ovisac, 
with or without the embryo, ruptured or intact, is 
not always submitted. However, the micro- 
scopic picture of abortal decidual ‘‘apoplexy”’ is 
well known—consisting of dramatic vascular 
thrombosis, hemorrhage into the decidua and be- 
neath the placental plate, decidual necrosis, and 
often an acute cellular infiltration. This is the 
end-state of nature’s catharsis. 

In any busy sterility clinic, there are numerous 
instances of early pregnancies which have been 
subjected unwittingly to endometrial biopsy 
techniques, usually without interruption of the 
pregnancy. Sturgis (12) performed 7 unplanned 
endometrial biopsies in unsuspected intrauterine 
pregnancies without the interruption of gesta- 
tion. This same author (11) described the hyper- 
secretory response which sweeps over the endo- 
metrium, completed usually by the end of the 
eighth week. 

We have presented to us, then, the picture of 
final decidual dissolution as contrasted with the 
picture of development of normal decidua. Let 
us suppose a case of inevitable abortion due to be 
completed at the average of 10 to 11 weeks, with 
fetal death taking place some 6 weeks before. 
Fetal death per se does not precipitate the abor- 
tion, for 6 weeks must elapse before the latter 
takes place. Does the corpus luteum of this ill- 
fated pregnancy, aware of its frustration, slowly 
cease its function, until weeks later the uterus 
no longer progesterone-inhibited, expels its con- 
tents? We have no clinical method for detecting 
such a blighted ovum. Manual examination in 
early pregnancy is notoriously unreliable. The 
biological tests of pregnancy are not dependent 
upon fetal viability, but upon viability of chorionic 
villi. If such is the case, then one might well de- 
tect the early stages of this “decidual apoplexy” 
before the actual abortion is completed. A 
decidual biopsy might reveal these early stages. 
Such a procedure cannot be defended without 
clinical evidence suggestive of an abnormal preg- 
nancy, such as bleeding, cramps, or failure of 
uterine growth over repeated examinations. 

The biopsies performed in this series of cases 
were done by means of the blunt-nosed Rock 
endometrial suction curette, and the specimens 
were put into 10 per cent formalin for immediate 
fixation. After sterile precautions were observed, 
the curette was inserted gently under direct vision 
into the cervical canal, and the biopsy tissue was 
taken from the low anterior uterine wall just 
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within the internal os, a withdrawal stroke being 
used. If any resistance was encountered on in- 
sertion of the curette, the withdrawal stroke was 
performed without further forward progress. 
Since the curette is blunt-nosed, there is extremely 
little danger that viable membranes will be rup- 
tured or soft tissues will be perforated. It was be- 
lieved that this information would be of value 
only in the first 14 weeks of gestation, that after 
this period the information could be gained by 
other devices, and the technical risk of taking the 
biopsy tissue was greatly increased,—not only is 
the placenta fully formed, but the pregnancy 
tends to fill more completely the uterine cavity. 

Before this technique could be applied to a 
large group of cases, decidual biopsy was per- 
formed on 8 cases in the first 4 months of preg- 
nancy which were to be interrupted therapeuti- 
cally for maternal medical reasons. Biopsy was 
performed from 2 to 7 days before the pregnancy 
was interrupted. In no case were there any symp- 
toms or evidence of harm as a result of the pro- 
cedure. There have been added to the original 
8 cases, 30 more cases, in none of which has there 
been a casualty. The dangers in the technique 
will be discussed later in the paper. 

The patients who appear in this study were all 
patients in the Out-Patient Service of the Boston 
Lying-in Hospital. The patients were entirely 
unselected, and represent routine study of all 
bleeding cases. Over an 8 month period, 2,500 
prenatal patients were observed to collect 100 
consecutive cases of bleeding. In other words, 
bleeding was present as a symptom once in 25 
cases, as the average. These patients were of 
lower and middle class social strata. They all 
were desirous of continuing their pregnancies, and 
in no case was there a hint of induced abortion. 
Needless to say, the latter consideration aided the 
study greatly. The majority had had no previous 
abortions; the most any had was 3 previous suc- 
cessive abortions or 5 in all. Any patient who 
was in the first 14 weeks of her gestation, who, 
with or without cramps, had had bleeding of a 
5 centimeter spot or greater within the 2 weeks 
immediately preceding biopsy was subjected to 
examination of a biopsy specimen after speculum 
examination had excluded extrinsic causes of 
bleeding. A patient who had had cramps alone 
was not investigated. Careful pelvic examination 
to confirm pregnancy and to exclude ectopic preg- 
nancy and tumors was routine. Two ectopic 
pregnancies were encountered. Also studied were 
patients whose wombs failed to increase beyond 
the size of a 4 months’ gestation after repeated 
examinations over at least a month. The biopsy 


specimens were obtained in the Out-Patient De- 
partment in the large majority of cases, without 
the use of anesthetics, and the patients were al- 
lowed to go home immediately. No effort was 
made to quiet the uterus with progesterone or 
opiates after the biopsy specimens were taken. 
The patient was encouraged to continue with her 
ordinary life, or her life was modified according to 
the information gained from the biopsy material 
on which immediate frozen section was’ made. 
The entire procedure, from the taking of the 
biopsy material to the making of the frozen sec- 
tion and diagnosis, requires an average time of 
15 minutes. There is no special pathological 
knowledge or technique other than those found 
in the average, well equipped hospital. Permanent 
sections stained with hematoxylin and eosin 
were made to corroborate diagnoses from frozen 
section, which latter can be prepared for perma- 
nent mount as well. The frozen section diagnosis 
was accurate in at least go per cent of the cases, 
for one’s interest is not in delicate cytology, but, 
as will be explained later, is focused on vascular 
changes and cellular infiltrations. 

The site for obtaining the biopsy material— 
low on the anterior wall just within the internal 
os—was chosen as being the least likely spot for 
implantation of the fertilized ovum. In no in- 
stance was the implantation site curetted acci- 
dentally. Any subsequent biopsy specimen was 
taken from a different site so that no pathological 
changes from the first procedure would obscure 
the picture. 

However, before one believes the microscopic 
picture from such a small and such a distant site, 
it must be established that this effectively mirrors 
the generalized decidual changes, as well as those 
beneath the placental plate. In the first 6 cases of 
inevitable abortion turned up on decidual biopsy, 
differential specimens were taken at the time of 
spontaneous abortion from the four quadrants 
of the uterus, from the placental site, as well as 
from the original biopsy site—low on the anterior 
wall. From the study of these differential sec- 
tions, it may be said that if any changes are 
shown by the original biopsy specimen, those 
changes will be found throughout the decidua and 
beneath the placental plate in greater degree. 
In only one case, to be cited later, was there false 
security given by a normal decidua, but a repeat 
biopsy was made a week later which settled the 
question. 

In all, excluding the original 8 patients who 
were subjected to biopsy in preface to a therapeutic 
abortion, there were 100 consecutive cases thus 
examined. Each group will be discussed indi- 
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vidually. The statistical break-down shows: fetal 
defects, 50; extra fetal defects, 41; nonpregnant, 
7; ectopic pregnancies, 2. Of these 100 cases, 18 
patients, coming entirely from the 41 whose bleed- 
ing was shown to have come from extrafetal de- 
fects, have gone on to term. Only g1 cases of the 
series should be considered true pregnancies, ex- 
cluding the nonpregnant and ectopic pregnancy 
cases. 


MICROSCOPIC APPEARANCE OF NORMAL DECIDUA 


Sturgis (11), as before noted, has described the 
glandular changes and the curve of decidual 
change found within the endometrium in the early 
phases of pregnancy. For the purposes of this 
study, the changes within the glands are of less 
interest than certain other features which will 
presently be described. In preparation for judg- 
ing a “normal decidua,” 59 cases of decidual speci- 
mens from therapeutically aborted patients from 
the Boston Lying-in Hospital were studied for 
the features which characterize the decidua and 
placental plate (chorion frondosum) of early preg- 
nancy. In addition to these cases, were added the 
original 8 cases of patients with normal pregnancy 
upon whom the safety of this procedure was 
checked. Since then, 41 more cases with normed 
decidua have appeared i in the series. 

In Figure 1 is shown a section of normal cytol- 
ogy. The hypersecretory phase of the glands is an 
outstanding feature in the first few months of 
pregnancy, but, as Sturgis (11) points out, the 
height of glandular secretion reaches its peak at 8 
weeks, and then slowly fades, until at about 23 
weeks the glands have lost their secretory func- 
tion and have degenerated into large sinusoid-like 
spaces throughout the spongy decidua. 

The endometrial stroma follows a similar course. 
The localized decidual change about the implanta- 
tion site spreads slowly, until at about 8 weeks, it 
is found to have reached the lower uterine segment 
and to have extended throughout the entire en- 
dometrial thickness. The biopsy specimen often 
includes a 1 to 2 centimeter strip of lower uterine 
segment and endocervix. This is occasionally of 
interest in dating the time of fetal death, for it 
will show the arresting of this decidual change in 
the lower uterine segment. Should unchanged 
lower uterine segment be found after 8 weeks’ 
gestational age, fetal death before that time may 
be suspected. 

Of more interest than the stroma, however, are 
the changes one finds in the decidual vessels. 
This will be elaborated shortly in the description 
of the pathological changes. In the normal de- 
cidua, the arterioles are numerous and prominent, 


SURGERY, GYNECOLOGY AND OBSTETRICS 


and the decidual sinuses are free of thrombosis. 

Last of the significant features of normal de- 
cidua is the cellular population found dispersed 
throughout the stroma. Collections of small 
round cells, apparently lymphocytes, are found in 
the stroma, usually as perivascular collections (see 
Fig. 1), or as subepithelial collections (Fig. 2). 
Present also may be pycnotic nuclei, possibly of 
degenerating decidual cells, without cytoplasm, 
and a certain amount of so called ‘“‘nuclear dust”’ 
of fragmented, degenerated cells. This may be 
the result of wear-and-tear upon the decidua 
which has no replacement mechanism for its 9 
month existence. These collections are usually in 
close relationship with the lymphoid elements. 
Phagocyting large mononuclear cells are rarely 
seen. The gland lumina are usually filled with se- 
cretion and cellular débris. 

The so called ‘“‘moth-eaten degeneration” of 
the deciduotrophoblastic junction which Hertig 
describes in the decidua of the full term pregnancy 
has been noted as early as the 11th week of preg- 
nancy, and is fairly constant from the 4th month 
on. This is a hyalinization and vacuolization of 
the decidua, with shrinkage of both nucelus and 
cytoplasm. It is of no known significance in this 
study. 


MICROSCOPIC APPEARANCE OF ABNORMAL DECIDUA 


To accent heavily the significant changes which 
follow death of the corpus luteum of pregnancy, 
may Figure 3 be submitted. Here one finds the 
most marked “‘decidual apoplexy” for it is the pic- 
ture presented by sudden complete deprivation of 
the developing embryo of all the corpus luteum 
action. Forty-eight hours before, corpora lutea 
were removed, one from each ovary, resulting in 
the expulsion of 17 day normal twin embryos. 
The pathological picture in the decidua is one of 
massive acute focal and diffuse necrosis, throm- 
bosis, and congestion of the sinusoids, massive 
hemorrhage into the decidual stroma, and marked 
acute polymorphonuclear infiltration throughout 
the stroma. This was a private case and not from 
the Boston Lying-in Hospital. 

To contrast with this, is Figure 4, in which there 
is slow withdrawal of corpus luteum effect, with 
thrombosis of the sinusoids and hemorrhage into 
the stroma present, less cellular infiltration—a 
much less cataclysmic panorama. This is the pic- 
ture more frequently encountered for it appar- 
ently is the mechanism of the usual “spontaneous 
abortion” in contrast to the surgical abortion 
shown in Figure 3. 

And to take this process back even further, one 
may demonstrate the pathological picture shown 





= VS =e 


we Em 





RUTHERFORD: SIGNIFICANCE OF BLEEDING IN EARLY PREGNANCY _ 1143 


by the abortion of a pathological early villous 
ovum 8 days after the first missed period (Fig. 5, 
courtesy of Dr. Arthur T. Hertig). In this, as in 
3 other such abortions, all within 4 to 11 days 
after the first missed period, is demonstrated 
thrombosis of the decidual sinuses, necrosis of 
the decidua, hemorrhage into the stroma, as well 
as deficient vascularization of the trophoblast. 
Undoubtedly, many such cases are missed because 
the patient or physician does not recognize the 
specimen. Here, abnormal fetal development 
seems registered almost immediately upon the 
ovary. 

The sequence of events pathologically may be 
reconstructed in this fashion. Due to causes 
which will be discussed later, the corpus luteum of 
these abnormal pregnancies degenerates at a 
variable speed, taking an average of 6 weeks, as 
before noted. As the corpus luteum influence is 
withdrawn, there appear areas of local ischemia 
due to spasm of the spiral arterioles. These areas 
are diffuse in distribution, but slowly the process 
becomes generalized, involving the areas beneath 
the placental plate as well as the entire decidual 
coat. With the local ischemia comes stagnation 
thrombosis in the decidual sinuses. Often, how- 
ever, before this can be recognized microscopically, 
one can find a change in staining reaction of the 
decidual cell itself—it becomes more acidophilic, 
and these patchy areas of decidual ischemia are 
quite prominent by color contrast. With tissue 
death, the demarcation is complete, and there 
appears extravasation of erythrocytes through the 
damaged vessel walls into the stroma, with the 
ultimate appearance of polymorphonuclear leu- 
cocytes slowly appearing to aid in separation of 
the slough. In one case, in which biopsy was per- 
formed because of bleeding, the first biopsy spec- 
imen showed mostly normal decidua with only a 
fragment of acidophilic-staining decidua. The 
patient was subjected to biopsy again one week 
later because of continued bleeding and cramps, 
and 48 hours later, although she was 12 weeks’ 
pregnant by menstrual dates, she miscarried a 
macerated fetus of 5 to 6 weeks’ menstrual age. 
Apparently the first biopsy specimen caught only 
a fragment of this first patchy decidual degenera- 
tion. 

With the separation of the decidual cast, in- 
cluding the placental plate, where these changes 
usually are most marked, the patient is ready for 
the extrusion of this now-foreign body. This 
separation of the decidual coat takes place through 
the spongy layer. A number of these cases were 
checked by sharp curettage immediately after 
their abortions, and the curettings revealed 


healthy, viable, spongy and basal decidua left 
behind. This process of slow vascular sealing-off, 
with leucocytic separation of the slough may well 
be the explanation for the relatively bloodless, 
noninfected course so many of these patients run. 
Lochia is of a necessity scant, for there is little left 
behind to slough. 

In cases of long standing blighted ova, there is 
often found a “disuse atrophy” of the villi, yet 
they still are well nourished as long as they main- 
tain contact with the maternal wall. 

The vascular picture here described in the en- 
dometrium is unlike that of anovulatory bleeding, 
in which thrombosis is found often in the arterioles 
as well as in the arteriovenous sinusoids. Here 
the picture is one of sinus thrombosis. 

It may be seen, then, that a frozen section diag- 
nosis is adequate for the large majority of these 
cases. One can detect the difference in staining 
reaction; the presence of vascular thromboses, and 
the infiltration of erythrocytes and leucocytes into 
the stroma. On these criteria rests the diagnosis. 
Figure 6 demonstrates an average frozen section 
of good decidua. 


DIVISION OF CASES 


1. Fetal defects. Of the too consecutive cases 
studied, exactly 50 per cent have been thrown 
into this classification. No effort was made to dis- 
tinguish between primary germ plasm defects as 
opposed to defective development because of 
other factors. Any gross or microscopic abnor- 
mality of the fetus or appendages arbitrarily con- 
fined that case to this series. The large majority 
of these cases fell into Hertig’s (4) average of about 
10 weeks’ menstrual age as the time for abortion, 
and the fetal death took place somewhere between 
1 week and 4 months, averaging (10) about 6 
weeks before the actual abortion transpired. No 
significant alteration of larger statistical studies 
can be advanced because of the small size of this 
series. The types of pathological ova in general 
fell into 3 groups: those in which the embryo is 
absent, very defective, or macerated. In 58 per 
cent of the cases embryos were found; in 4 per cent 
the unruptured ovisac was found; in 16 per cent 
the ruptured ovisac without embryo was found; 
decidual cast alone was found in 20 per cent; one 
hydatid mole was found. Hydatid degeneration 
was noted in 9 of the 50 cases, but no percentages 
can be recorded because complete specimens were 
not obtained in all 50 cases. 

Detailed case history reports will be given on 
only one case, for it embodies many of the ques- 
tions which will be discussed later. A number 
of these cases were referred in to this clinic 
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because of suspected blighted pregnancies, there 
being one patient who had been given hormone 
therapy for a 6 month period, despite the fact 
that the uterus failed to grow beyond the size of a 
3 month pregnancy. Others had been treated 
for shorter lengths of time. 


CasE 1. No. 5-41-356. Mrs. I. G., a 35 year old house- 
wife, in 1940 had a 214 month miscarriage of unknown 
cause. Menstrual history revealed cyclical flow every 28 
to 30 days, lasting 4 to 5 days, with 2 or 3 pads being used 
daily. Because of her first miscarriage, she consulted a 
private physician who found a depressed metabolic rate 
and put her on thyroid extract. Her last normal period 
was January 1, 1941. She had no further menstrual flow, 
noted breast changes, but no other symptoms or signs of 
pregnancy. On March 13 she fell on the ice, she spotted 
slightly, was hospitalized immediately and given 10 milli- 
grams of proluton (progesterone) intramuscularly for 2 
days. During this time she bled 2 pads daily of brownish 
blood without clots, and was without cramps. She was not 
examined other than by abdominal palpation. She was 
discharged after 5 days of bed rest, but was back again 
2 days later because of severe cramps of 24 hours duration, 
during which time she bled 1 pad of bright blood. Over the 
next 2 days, she bled 2 pads daily of brownish blood, but 
had no more cramps. She received 20 milligrams of 
proluton intramuscularly daily during this period. At 
the end of this time on March 24, 1941, because she still 
was bleeding, decidual biopsy was performed. The uterus 
was about half again normal size, the vaults were negative. 
There was a quantity of old blood in the vagina and os, 
which was a fingertip dilated. A biopsy specimen was 
taken easily from low on the anterior wall. After the vagina 
was cleaned out, and following the biopsy, the patient had 
no further cramps and bleeding ceased. Pathological ex- 
amination of the biopsy fragment showed acute necrosis 
of the decidual fragments, thrombosis of the sinuses, and 
some cellular infiltration. Some unchanged lower uterine 
segment with hypersecretory glands was also present (Fig. 
7). Because of the interruption of the decidual change in 
the lower uterine segment, it was felt that fetal death had 
transpired before the 8th week, despite the fact that the 
patient was by dates 12 to 13 weeks’ pregnant. 

However, it was decided to give the patient further trial 
on hormone therapy, relatively large doses being used, to 
see if these decidual changes were reversible. As a conse- 
quence, the patient was given approximately 10 milli- 
grams of progesterone daily for the next 7 days. During 
the period of therapy, the patient felt quite well, she noted 
no symptoms of pregnancy, she had no further bleeding or 
cramps. Tissue was then removed from the posterior wall 
4 days after the last progesterone, on April 6, just as she 
again began to flow. Biopsy revealed regressing late 
secretory endometrium in the lower uterine segment, 
decidua with vascular thromboses, cellular exudate, and 
hemorrhage (Fig. 8). If anything, the decidual picture was 
worse instead of better after progesterone treatment. 

Since it was felt that this pregnancy was doomed, the 
patient had a curettage one day after the second biopsy, on 
April 7, with a yield of scanty curettings of similar decidual 
pathology with no embryo or appendages recovered. 


In all, 6 similar cases were treated with pro- 
gesterone. No apparent improvement in the 
decidual picture was found in any of them. From 
these cases, one may suggest that these decidual 
changes are irreversible. From a sheer point of 
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logic, since it is demonstrated amply that fetal 
death has taken place some weeks before, the 
rationale for using any therapy in these cases is 
difficult of comprehension. All one does is to delay 
the inevitable abortion, as evidenced in this case. 
One case, as was mentioned before, was carried 
for nearly 6 months on hormone therapy before 
it was aborted spontaneously. This latter was a 
mole. 

In several cases, the necrotic slough of the 
decidual cast could be seen elevated from the 
underlying endometrium which was in the repar- 
ative phase. Such a finding as this would damn 
any further treatment. 

2. Extrafetal defects. This group comprised 41 
per cent of the cases in the series. Twenty-two 
of these 41 cases have gone on to viability, at 
least 28 weeks, whereas 19 of them aborted within 
the first 5 months of intrauterine life. By extra- 
fetal defects, one must suppose that there are no 
germ plasm deficits, but that defects are found 
in implantation, placentation, or intrauterine 
maintenance of an otherwise normal fetus. It 
may be reiterated that in the 3rd and 4th months, 
8 in g of the embryos aborted are normal (7, 10). 
Certainly the figures from this small group of 41 
cases would bear out those larger series. 

The syndrome which evolved on careful study 
of the normal embryos aborted during the first 
half of pregnancy is an interesting triad of con- 
ditions. Usually, the sequence was the premature 
separation of a low implanted, circumvallate 
placenta. Several case reports will be presented 
in detail to adduce this syndrome. Actual digital 
examination of the uterine cavity was done in 
those patients in whom abortion appeared in- 
evitable, either from continued loss of blood over 
a long period of time requiring intervention, or 
when the os began to dilate under rhythmic 
spontaneous uterine contractions. If this pro- 
cedure was not possible because of the stage of 
labor during which the patient was seen, then the 
point of rupture in the membranes—determined 
by postpartum examination of the placenta— 
was taken as the leading point over the os. Any 
rupture within 2 centimeters of the placental 
margin was taken to be evidence of low implanta- 
tion of the placenta. 

Often the area of premature separation actually 
could be palpated through the dilated os. Dif- 
ferential biopsy specimens taken in these cases 
from the area of separation as well as throughout 
the rest of the uterine cavity showed normal 
decidua everywhere but in the area of separation, 
where the decidua showed thrombosis, hemor- 
rhage, and necrosis (Fig. 9). 
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Varying degrees of circumvallate formation 
were found. This finding is not incompatible with 
an entirely uneventful full term gestation—a fre- 
quent finding at routine examination of the pla- 
centa postpartum. Hertig (4) mentions this as 
the etiological factor in 10 per cent of spontaneous 
abortions. In this series, it was a suggestively 
frequent finding that at the deciduotrophoblastic 
junction areas of infarcted necrotic decidua were 
present (Fig. 10). In another case, the site of 
premature rupture of the membranes was in just 
such a spot. This may aid in explaining the com- 
mon mechanism of abortion in the middle tri- 
mester, either premature separation of the pla- 
centa, or premature rupture of the membranes. 

In the series of 41 cases of extrafetal cause, of 
bleeding, the following figures may be submitted: 
evidence of premature separation was found in 
82.6 per cent, low implantation in 60.8 per cent, 
and circumvallate formation in 32.4 per cent; pre- 
mature labor in 56 per cent. Hobbs, reviewing 
the clinical significance of circumvallate placenta, 
found in 150 cases of circumvallate formation 
that 22 per cent ended in abortion, 16 per cent in 
premature labor, with a 33 per cent gross fetal 
mortality. Painless bleeding was present in 22 
per cent. This pointed to the deciduotropho- 
blastic junction as an area of’ weakness, predis- 
posing toward hemorrhage with premature labor 
or rupture of the membranes. The exact mechan- 
ism of the abortion, or the eventual fate of the 
pregnancy, depends upon the summation of these 
separate fractions. Those patients who went on 
to term following painless bleeding of varying 
amounts in early or midpregnancy will be shown 
to have lesser degrees of these conditions. In a 
few cases, as will be covered in the evaluation of 
our study, no cause for the bleeding could be 
found. 

Caser 2. No. S-41-393. Mrs. B. K., a 33 year old house- 
wife with one previous normal pregnancy, 4 years ago. Her 
periods were regular, every 28 days, lasting 4 days, 1 or 2 
pads being used daily. Her last normal period was Novem- 
ber 27, 1940. She had no bleeding until March 1, 1941, at 
which time she began to spot bright blood. This continued 
almost daily until March 28, 1941, at which time she passed 
at home painlessly an estimated pint of bright blood with 
clots. She noted no change in her symptoms of pregnancy. 
Two days later, while she was in bed, she passed a cup of 
bright blood without pain. On March 30, she was ex- 
amined, was found to have no cervical erosion, the vaults 
were clear, the uterus was 2 fingers below the umbilicus, 
there was old brown blood in the vagina and in the os. A 
biopsy specimen was taken from low on the anterior wall 
without event. Pathological examination demonstrated 
good decidua. Bleeding remained unchanged after biopsy, 
and at no time did the patient complain ot uterine cramps. 
However, since she continued to stain 2 to 4 pads daily, she 
was hospitalized on absolute bed rest. As a test case, she 
was given to milligrams of proluton intramuscularly for 


5 days, at the end of which time she was using from 6 to 9 
pads daily, the discharge being a brownish blood, and had 
rare mild cramps. On April 11, because of continued blood 
loss, and evidence of moderate secondary anemia, it was 
decided to terminate this pregnancy. The os was 2 fingers 
dilated. Exploratory finger palpated the placenta low 
down on the right posterior uterine wall, with the lower 
edge entirely detached, leaving a free rim of about 1 inch 
of placenta. Membranes were intact. Differential biopsy 
specimens were taken from the area of separation and from 
the other quadrants of the uterus. Section of decidua from 
the area of separation is shown in Figure 11. Decidua from 
elsewhere in the uterus was uniformly good. A perfectly 
normal fetus, consistent with dates, was passed after a 
Braxton-Hicks version. The placenta had been sectioned 
at the trophoblastic-decidual junction where areas of infarc- 
tion were present (Fig. 10). It was a low implanted placenta, 
whose lower edge had separated. It was completely cir- 
cumvallate. 

Progesterone had no effect in such a case, for, 
again, the area of separation showed changes 
which are difficult to conceive as reversible. One 
similar case treated with progesterone in the same 
fashion also failed to improve clinically. 


CasE 3. No. 3-41-385. Mrs. B. F., a 38 year old house- 
wife whose first pregnancy, 14 years ago was normal. She 
had regular flow every 26 to 28 days, flowing 5 to 6 days, 
using 1 or 2 pads daily. Her last normal period had been 
November 14, 1940. Pregnancy progressed uneventfully 
until February 14, 1941, when she complained of cramps, 
without bleeding, for 1 day. On March 14, 1941, she had 
cramps with bleeding of 1 pad of bright blood. The 
cramps stopped, but she continued to flow for the next 10 
days, still about 1 pad daily, of bright blood, without clots. 
The uterus was 2 fingers below the umbilicus; fetal heart 
was heard, of good quality. There was no erosion of the 
cervix, vaults were negative. The patient had a biopsy 
March 28, 1941, without event. The specimen showed-en- 
tirely normal decidua (Fig. 2). The patient was discharged 
home 3 days after biopsy, and began an active life 1 week 
later. She continued her pregnancy without event and 
delivered a 7 pound 14 ounce infant on August 17, 1041. 
The placenta was completely circumvallate with the 
membranes ruptured at the placental margin. 


This patient might well have benefited from 
progesterone therapy at the time she was having 
her uterine cramps without bleeding in the late 
third month—the so called ‘“‘critical period” when 
the placental hormones are replacing the senile 
ovarian corpus luteum. It is an interesting ques- 
tion—whether an irritable uterus predisposes to- 
ward premature separation, or whether defective 
placental implantation predisposes toward an ir- 
ritable uterus. 

It is of interest that in both of these cases—one 
requiring interruption because of continued severe 
hemorrhage, and one with less severe hemorrhage, 
spontaneously quieting down for ultimate normal 
delivery—the bleeding began about the beginning 
of the fourth month. This is near the time when 
the placenta first begins to exist as a discrete 
organ, although its function has been established 





Fig. 3. 

Fig. 1. Endometrial biopsy from low anterior wall. 
Thirty year old secundipara with cramps and bleeding for 
2 days at 14 weeks. Decidua is good, with a few peri- 
vascular collections of lymphocytes and pycnotic nuclei. 
Blood vessels are patent. Patient bled no more and deliv- 
ered at term a healthy infant. Placenta was low implanted. 

Fig. 2. Endometrial biopsy from low anterior wall. 
Thirty-eight year old secundipara with 4 weeks’ story of 
intermittent cramps with bleeding. Sections show good 
decidua, with intact mucosal surface demonstrating sub- 
epithelial collections of lymphocytes and pycnotic nuclei. 
Patient delivered a healthy child at term. Placenta was 
completely circumvallate and low implanted. 


from implantation of the fertilized ovum onward. 
It may be that with a low implanted, or a circum- 
vallate placenta, as the more rapid uterine growth 
of the second trimester approaches, this now dis- 
tinct organ is separated at the margin from the 
more rapidly growing lower uterine segment. 
This margin is the already weakened deciduo- 
trophoblastic junction. This also is the critical 
period during which hormone production is 
shifted. 


Fig. 4. 

Fig. 3. Section from spontaneous abortion of normal 
17 day twin embryos 48 hours after surgical] removal of 
bilateral corpora lutea. Massive infiltration of decidual 
coat with polymorphonuclear leucocytes, sinus thrombi 
with complete occlusion, necrotic decidua. This repre- 
sents sudden, complete withdrawal of corpus luteum in- 
fluence. 

Tig. 4. Section from spontaneous abortion of 9 weeks. 
Fetal death took place at 314 weeks. Here the picture is 
one of hemorrhage and thrombosis, without marked necro- 
sis or acute exudate. This represents the slow with- 
drawal of corpus luteum influence by fetal death 5% 
weeks before. 


One case in this group showed hemosiderin de- 
posits within the decidual phagocytes, indicating 
an old hemorrhage, which bore out her history of 
bleeding at an earlier phase, before eventual 
abortion in the fifth month. The first separation 
sealed off again, and was not too great for con- 
tinued fetal life. The second hemorrhage con- 
tinued its retroplacental dissection, resulting in 
complete separation and abortion of a normal 
fetus, consistent with the dates. 
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Fig. 7. 


Fig. 5. Section of a pathological early villous ovum 
passed 8 days after the first missed period. There is de- 
ficient vascularization of ovum, petechial hemorrhage 
from a sinusoidal rupture, early acute exudate, degenera- 
tion of the local decidual change. (Courtesy of Dr. A. T. 
Hertig.) 

Fig. 6. Frozen section of specimen from low anterior wall. 
Thirty year old primipara with a 1 week story of painless 
bleeding, uterus slightly behind dates, estimated at 314 
months. Section shows good decidua, with normal physio- 
logical lymphocytic infiltration. Two burned-out secretory 
glands are present, and between them is a patent blood 
vessel partly filled with free erythrocytes. This demon- 
strates the important details sought in any biopsy. Three 
weeks later, the patient had sudden labor and aborted a 
normal embryo. Placenta was low implanted, and par- 
tially circumvallate. 


In this group of cases also is the occasional pa- 
tient who comes in to the hospital well advanced 
in labor in the early months of the middle tri- 
mester. Biopsy tissue taken in these patients, 
whose stories usually begin either with premature 
rupture or with premature separation of the 
placenta will occasionally show focal necrosis 





Fig. 8. 


Fig. 7. Tissue from low anterior wall. Thirty-five year 
old secundipara with a 2 week story of bleeding with mild 
cramps at 12 to 13 weeks. Section demonstrates interrup- 
tion of decidualization of endometrium. On the left is a 
fragment of necrotic decidua, with an acute cellular in- 
filtration and early thrombosis. On the right is unchanged 
hypersecretory lower segment endometrium. Decidualiza- 
tion was thought to have been interrupted before the 8th 
week of pregnancy by death of a pathological ovum. 

Fig. 8. Specimen from low posterior wall of the same pa- 
tient 11 days after first biopsy, 4 days after completion of 
heavy progesterone therapy. Necrosis is more marked, 
cellular exudate is more definite, some sinus thromboses 
are seen. Unchanged lower segment also is present in 
this section, but is not seen in the photomicrograph. There 
was no reversal of the picture of necrosis on massive pro- 
gesterone therapy. 


throughout the decidua. This necrosis is not 
nearly as advanced as in the early trimester com- 
plete abortion of a pathological ovum, yet it is 
not within normal limits. This premature de- 
generation of the decidua would suggest either a 
relative or quantitative deficiency of corpus 
luteum hormone. Usually there is so little warn- 





1148 


ing before either the membranes rupture or severe 
hemorrhage ensues that treatment cannot be 
instituted. Since the weight of the evidence sug- 
gests that the changes of decidual necrosis are 
generalized and irreversible, it may well be that 
no present therapy would avail. If the mem- 
branes have been ruptured for more than 24 hours, 
there is often such a diffuse polymorphonuclear 
infiltration throughout the membranes and the 
basal decidua adjacent to the rupture that no 
valid conclusions can be drawn. 

If separation continues to the point of fetal 
death due to anoxemia, there seems to be good 
decidua throughout the uterus nearly to the 
point of actual abortion because of placental 
maintenance. Usually the bleeding is sufficient 
to cause intervention but not sufficient to kill the 
embryo. One is accustomed to the frequent oc- 
currence of difficulty in removing placentas at this 
stage of pregnancy. However, in the occasional 
case in which the fetus dies of gradual separation 
of the placenta, the latter slowly undergoes ische- 
mia and fibrosis so that its hormone effects are 
abolished. Then labor begins, with less difficulty 
experienced in the separation of the placenta. 

3. The nonpregnant cases. These cases are in- 
cluded to emphasize the frequency with which 
such problems are encountered in this clinic. In 
7 patients in the series of 100 cases biopsy was 
done. All of the patients were referred in to the 
clinic because they were thought to be pregnant, 
and possibly were aborting. Only one will be 
written up in detail. 


CasE 4. No. S-41-386. Mrs. R. H., a 24 year old house- 
wife, had been married for 2 years but without issue. 
Periods were stated to be regular, occurring every 28 to 30 
days, lasting 6 to 7 days, and requiring 1 or 2 pads daily. 
Her last normal period was December 2, 1940. She had no 
bleeding until March 29, 1941, at which time she noted 
spotting three times in 24 hours following intercourse. She 
had mild cramps. She had noted gain in weight, although 
already obese, breast changes, but no other symptoms. 
She was utterly convinced of pregnancy. On examination 
the uterus was found to be not enlarged, the cervix was 
smooth, the vaults were negative. Blood was dark, pres- 
ent in the vagina and in the os without clots. A biopsy 
specimen was taken from the low anterior wall. Following 
the removal of this tissue, she flowed 6 to 8 pads over the 
next 2 days, and was exhausted and agonized at the 
thought she was aborting. The pathological diagnosis was 
25-26 day atypical edematous secretory endometrium. 
There were no changes to suggest early intrauterine preg- 
nancy, but she was observed for another month, at which 
time her regular period again ensued. She undoubtedly was 
not pregnant, but had had a 3 month period of amenorrhea. 


It must be emphasized that decidual biopsy 
material is not suitable as a test for pregnancy. It 
undoubtedly carries more risk than the biological 
tests of pregnancy. Unless villi or placental site 
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giant cells are encountered, one cannot exclude 
ectopic pregnancy. The finding of either of these 
would militate against the safety of decidual 
biopsy. The biopsy material is taken from the 
lower uterine segment which is not completely 
transformed into decidua until about the 8th 
week. Its accuracy must therefore be much 
lower than the present biological methods. More- 
over, TeLinde and Henrikson have demon- 
strated the fallacy of using the finding of decidua 
alone for the diagnosis of pregnancy. Decidua- 
like changes are possible due to unbalanced corpus 
luteum rhythm or production, or certain ovarian 
tumors. 

4. Ectopic pregnancies. Two such cases were 
encountered in this series. The finding of decidual 
necrosis, thrombosed vessels, and exudate in 
ectopic pregnancy has been described by Mishell. 
As in his 2 cases, no harm was done to the pa- 
tient by the biopsy procedure, and the biopsy in- 
formation when coupled with the clinical stories 
of the patients made the diagnosis much more 
secure. In a third case biopsy was done because 
of a very suggestive clinical history, but she was 
not pregnant, having late proliferative endome- 
trium. This was confirmed by careful pelvic ex- 
amination and subsequent follow-up. She was 
transferred to the nonpregnant group of cases 
already reviewed. The biopsy information aided 
materially in deciding her case. 

5. Maternal defects. In the 8 normal early 
pregnancies in which biopsies were done as con- 
trols preparatory to therapeutic abortion, one of 
the specimens showed an unusual picture. These 
were patients with severe hypertension, cardiac 
disease, or similar significant maternal diseases. 
The specimen obtained on biopsy from a patient 
20 weeks pregnant, a septipara with severe hyper- 
tension, showed diffuse and focal necrosis of the 
decidua, with some infiltration of polymorpho- 
nuclear leucocytes. It was believed that her 
vascular system had undergone changes which 
resulted in diffuse ischemia of the decidua, prob- 
ably through the spiral arterioles—the picture of 
progesterone lack, but of different etiology. These 
patients often show acute atheromatous changes 
within the decidual vessels (3, 14), and not infre- 
quently the fetus dies in utero a considerable 
period before term or premature separation of the 
placenta occurs. These patients rarely bleed or 
present bleeding as a symptom, hence do not 
complicate this study. In an effort to improve 
the decidual picture, and possibly to help in main- 
tenance of its already deficient blood supply, the 
patient was given ro milligrams of proluton daily 
for 7 days, and then a biopsy specimen was taken 
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Fig. 9. Biopsy specimen from area of premature sepa- 
ration of low implanted, circumvallate placenta. Thirty- 
three year old secundipara with a 2 week story of repeated 
large hemorrhages at 18 to 19 weeks. Decidua from else- 
where throughout the uterus was normal. This specimen 
shows diffuse polymorphonuclear infiltration. 

Fig. 10. Cross section of deciduotrophoblastic junction 
of circumvallate placenta at area of separation in same 
case. Patient interrupted for continued bleeding despite 
heavy progesterone therapy. On left are immature villi, 
next is layer of good decidua, and on the right is focal area 


from the opposite uterine wall. This specimen 
showed virtually dead decidua, with massive 
acute exudate, decidual sinus thrombosis, and 
within the spiral arterioles were the placques of 
subendothelial intimal proliferation previously 
noted as occurring in toxemia, hypertension, and 
nephritis. This picture was confirmed at the time 
the patient was surgically interrupted and steri- 
lized. Progesterone in the quantity given was of 
no avail. The patient had a 1 pound 1 ounce 
infant which died shortly after birth. The infant 





Fig. 12. 


of decidual necrosis with thrombosis, some cellular in- 
filtration. 

Fig. 11. Section of decidua from area of separation of 
same case after heavy progesterone therapy. Necrosis is 
more marked. 

Fig. 12. Biopsy from low anterior wall. Twenty-six 
year old primipara treated by own physician for 6 months 
with progesterone for bleeding and cramps at 12 weeks. 
Specimen shows hydatid degeneration of villi. Twenty- 
four hours later, the patient passed spontaneously a benign 
mole. 


might have died in utero within a short time, as 
suggested by the decidual failure. 

As was mentioned earlier, in an effort to de- 
termine the allowable changes occurring within 
the decidua of early normal pregnancies, 59 
cases of early pregnancies therapeutically aborted 
for various reasons were studied. The mothers 
had nephritis, hypertension, cardiac disease, 
pernicious vomiting of pregnancy, or other dis- 
turbances which conceivably could affect the 
decidual circulation. These are those same pa- 
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tients in whom occasionally occurs for no known 
reason fetal death in utero or premature separa- 
tion of the placenta. Thirty per cent of these 
cases showed changes within the decidua which 
we now recognize as characteristic of deficient 
decidual blood supply, but on an entirely different 
basis than that of the “blighted ovum” or in- 
evitable abortion. 


EVALUATION 


If one were to emphasize the known effects of 
corpus luteum hormone, they would be: (1) initia- 
tion of the progestational changes; (2) mainte- 
nance of decidual nutrition and thus maintenance 
of maternal-fetal blood supply, possibly through 
the spiral arterioles; and (3) inhibition of uterine 
motility. There is no place in this paper for a 
critical evaluation of the work which has resulted 
in this now commonly accepted view of the 
progesterone function. There is no room for dis- 
cussion of the efficacy of progesterone therapy, or 
vitamin therapy, or other present standard forms 
of therapy. Excellent papers on these subjects 
are readily available. 

Accepting thus the powers of progesterone, 
what is the modus of the pathological picture of 
the preabortal decidua? We find that in the 
pathological ova, which form the bulk of the abor- 
tions in the first trimester, fetal death or lack of 
fetal development due to absence of embryo 
precedes extrusion by some weeks. Therefore, 
fetal death must not be directly responsible for 
ticking off the mechanism of abortion. Fetal 
death may initiate degeneration of a flourishing 
corpus luteum of pregnancy. This may come 
very rapidly, as in the cases in which abortion 
took place within a few days after the first missed 
period. It may come about very slowly, so slowly 
that one case did not abort for 4 months after 
fetal death—the fetus papyraceous occasionally 
found years later. 

Progesterone works upon different end-organs, 
each of which responds in its characteristic way. 
The myometrium is inhibited, so that the uterus 
is relatively quiet, allowing the fetus a calm sea 
with little ground swell. The decidual develop- 
ment is initiated at first locally by the tropho- 
blast, but as a generalized change is augmented 
by the ovarian progesterone. The nourishing 
spiral arterioles are well dilated under pro- 
gesterone influence. As this influence is withdrawn, 
the resultant vasospasm, tissue ischemia, etc. 
result in formation of the decidual slough. When 
the slough is ready to separate, the inhibition 
threshold of uterine motility is reached, and abor- 
tion takes place. Should the expulsive motions 


begin before the slough is complete, there may be 
the mechanism of the incomplete abortion with 
serious hemorrhage. Should the slough be sepa- 
rated and no expulsive movements transpire, 
there may be the mechanism of the abortus re- 
tained for weeks or even months, particularly so 
if therapeutic corpus luteum is given in the vain 
hope of continuing the pregnancy. 

It appears that the degeneration of the corpus 
luteum proceeds slowly, with the decidual pre- 
abortal changes appearing only shortly before the 
actual abortion, at a time when attention is drawn 
to the patient because her bleeding, either with 
or without cramps, first calls the problem to the 
fore. Should the patient bleed from a patch of 
focal necrosis, biopsy may be misleading unless 
one perseveres on clinical grounds—as was the 
case in one patient whose biopsy specimen was 
normal 5 days before actual abortion. Biopsy 
tissue taken just before the abortion showed the 
usual changes. 

However, the degeneration of the corpus 
luteum must still remain variable, although the 
average case still requires about 6 weeks following 
fetal death. One case went into premature labor 
at 8 weeks with a normal decidua and normal 
fetus. Could this be premature senility of the 
corpus luteum? 

What is the mechanism of premature labor 
occurring in the middle trimester or of premature 
rupture of the membranes? Here the corpus 
luteum should have been replaced by adequate 
placental manufacture. The interesting triad of 
findings may be invoked in explanation: prema- 
ture separation, low implantation, or circum- 
vallate formation. 

Yet to be solved are the frequent cases appear- 
ing in this mid-trimester group of focal and diffuse 
necrosis of the decidua, ultimately going on to 
premature labor. Is this a relative hormonal im- 
balance, or an actual quantitative deficit of pro- 
gesterone? Is there a lag between the shift from 
ovarian to placental hormone production? The 
frequency of focal necrosis at the trophoblastic 
decidual junctions seems to be of real significance 
in these cases. 

TREATMENT 

The help derived from decidual biopsy is defi- 
nite. In the first trimester, it has evolved as a 
safe procedure which will in the majority of cases 
indicate the inevitability of abortion. If one finds 
the so called irreversible changes within the 
decidua, it can be said either that there is 
fetal death, that there is defective implantation 
with separation, or that there is serious maternal 
cause for impairment of decidual nutrition. It 
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answers immediately the question: ‘Shall further 
treatment be attempted?” 

If one finds decidual necrosis, the chances that 
the patient will not abort are very poor. In this 
study, only 1 case of 51 who miscarried in the 
first trimester had normal decidua. This case 
not only had normal decidua, but also a normal 
embryo and placenta—it is pointed out as a pos- 
sible case for use of progesterone in the treatment 
of bleeding at this period of pregnancy with a 
normal biopsy. The case history is against the 
biopsy procedure’s having caused the abortion. 
The other 50 cases had pathological ova. Six pa- 
tients with decidual necrosis treated with pro- 
gesterone went right ahead and aborted, with the 
decidual picture unchanged or worse after treat- 
ment than it was before treatment. The only 
apparent effect was to delay the inevitable abor- 
tion for as long as the hormone therapy was con- 
tinued. The large majority of these cases had 
uterine growth much retarded according to dates, 
definite uterine cramps, evidence of withdrawal 
of pregnancy hormonal influence (cessation of 
nausea, breast changes, etc.). These patients can 
be encouraged to continue normal life until the 
slough has separated and labor spontaneously 
begins. This is the safe, easy, relatively bloodless 
way. Certainly one is not justified in surgical in- 
tervention directly the biopsy findings are made 
known. It is much easier and safer to wait, yet 
relieving the patient’s mind by a simple explana- 
tion of nature’s protective device for ablating ab- 
normal pregnancies. One is more than justified 
in refraining from expensive hormone or vitamin 
therapy, or long invalidism in the futile hope of 
maintaining pregnancy. A blighted ovum long re- 
tained, may require intervention, as may incom- 
plete extrusion of the abortus. 

If one finds decidual necrosis, it can mean as 
well that one has taken the biopsy specimen 
from an area of premature separation. In this 
study, only 4 of the 41 cases of extrafetal disease 
(low implantation, premature separation, cir- 
cumvallate placenta formation, irritable uterus, 
etc.) showed decidual necrosis. In the 4 cases 
showing necrosis, the patients still showed evi- 
dence of continued pregnancy, the uterus was 
consistent with dates, uterine cramps were ab- 
sent. The bleeding in these cases tends to appear 
about the beginning of the fourth month, rather 
than in the second and third month as in the 
group of pathological ova. It also tends to be 
bright blood, with clots, whereas the patho- 
logical ova cases tend to have dark, brownish 
blood. Cramps are rarely encountered in these 
cases. 


The finding of decidual necrosis can mean as 
well severe maternal circulatory impairment. Only 
1 of the original 8 cases to be therapeutically 
aborted bled, presumably from a focal area of 
necrosis. Since one is not likely to encounter 
these cases as a biopsy problem, no more mention 
is made of them as a treatment problem. 

If one finds normal decidua in the first 4 
months of pregnancy, yet the patient has a story 
of bleeding, with or without cramps, no definite 
diagnosis can be made without the careful corre- 
lation of clinical story and findings. Thirty-seven 
of the 41 patients who had extrafetal defects had 
good decidua. Two of the 4 cases with decidual 
necrosis aborted, whereas the 2 other cases went 
on to term. Nineteen of the 41 cases of extrafetal 
defect aborted with good embryos. Twenty-two 
carried to 28 week viability. In each of these 
2 groups were 2 cases with poor biopsies. In 
order to settle this quandary, one must follow 
the clinical course of the patient. If no more 
bleeding takes place, if the uterus continues to 
grow, even in the presence of a poor biopsy, one 
must have curetted an area of premature separa- 
tion. If the biopsy is good, additional encourage- 
ment can be given. If the biopsy is good, but 
continued bleeding is present, one must follow 
increase in uterine size. If there continues pro- 
gressive enlargement, and the bleeding is not 
devitalizing the patient, pregnancy may be en- 
couraged. Two such cases (already referred to 
under extrafetal defects) were given bed rest and 
progesterone without effect upon the bleeding. 
Both had to be terminated after the bleeding had 
continued for 3 weeks and anemia had become 
marked. If the biopsy is good, and bleeding con- 
tinues, but uterine size is static, too much separa- 
tion has occurred, and it has been lethal to the 
fetus. If one follows a case like this by biopsy, 
he will find soon decidual disintegration as the 
placental hormones are slowly withdrawn by 
placental death. All of these variations have been 
observed. Prediction must be based upon the 
following: Those who bleed no more with a good 
biopsy will do well without any treatment other 
than bed rest; progesterone is given only if there 
is any suspicion of uterine irritability. If that 
indication does not exist, there is no proof that 
progesterone is of any value. These are the cases 
par excellence who are benefited by a routine of 
limited activity, quiet, sedatives until the separa- 
tion has stopped and sealing off takes place. One 
such patient, progesterone treated, with but one 
episode of moderate bleeding aborted 48 hours 
after completion of 1 week of 1o milligrams of 
proluton daily. 
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In the case of premature labor or premature 
rupture of the membranes in which focal decidual 
necrosis (? inadequate progesterone balance) is 
often found, progesterone may be of value, but 
these cases could not be spotted in advance. 
Usually no warning is given. They silently rup- 
ture membranes or suddenly enter stormy labor. 

There is no apparent relationship between the 
amount of bleeding one encounters in the cases of 
premature separation or other extrafetal defect, 
and the prognosis for holding the pregnancy. In 
general, patients who have one isolated episode 
of a small amount of bleeding have a good prog- 
nosis. Biopsy, however, will settle these satis- 
factorily in the majority of cases. There is the 
old rule that if a patient bleeds more than the 
amount of blood lost in an ordinary menstrual 
flow, the pregnancy will be lost. Several patients 
have bled as much as several hundred cubic 
centimeters on several occasions and still have 
gone on with pregnancy. Others have bled several 
times monthly until term, never copiously, but 
enough to keep one on tenterhooks. Others have 
spotted several times, and then had sudden 
tumultuous premature labor. It is because of such 
confusion that biopsy is advanced as a useful 
weapon in directing intelligent treatment. Con- 
tinued bleeding of moderate amount over a con- 
siderable period of time carries a bad prognosis, 
particularly if uterine growth stops. Bleeding, 
matter not the character or amount, is of less 
consequence in the face of a steadily growing 
uterus. 

It is of interest to note that in the cases of fetal 
defect the date of average appearance of bleeding 
is 11.4 weeks after the last period. In the cases of 
extrafetal defect, bleeding appeared on an average 
at 9.4 weeks—slightly earlier than in the case of 
fetal defects. Bleeding in both series in the oc- 
casional case would be noted almost from the date 
of impregnation. In the cases of fetal defect, 
abortion occurred on the average 2.4 weeks after 
the onset of bleeding. In extrafetal defects, abor- 
tion took place 8.9 weeks after the onset of bleed- 
ing in the average case. 

One cause of bleeding shortly after the first 
missed period has not been mentioned—the so 
called ‘placental sign” well known in some of the 
experimental animals. This is a spotting which 
is due to a defect in the endometrium at the site 
of implantation of the ovum (5). It is often 


thought a period, albeit abnormal, for it approxi- 
mates the expected date of flow. This may cause 
some of the miscalculations of confinement. 
Mention already has been made of abortion occur- 
ring within a few days after the first missed period, 


possibly a “slightly-delayed profuse period.”’ 
This may account for the patient’s symptoms of 
pregnancy, but for which no subsequent proof can 
be found. 

Morphine is definitely contraindicated in these 
latter cases, for Falls, Lackner, and Krohn found 
that the postpartum uterus under the usual mor- 
phine sedation had enhanced power and frequency 
of contractions. The barbiturates and paralde- 
hyde are effective agents without morphine’s side 
reactions. 

If one were to lay down a plan of therapy to 
augment as much as possible the natural hor- 
monal processes, one might recommend pro- 
gesterone just before the time of ovulation and 
impregnation. Ten milligrams in oil intramus- 
cularly would enhance the normal secretory phase 
of the endometrium. Just before the 23rd day 


of the cycle, when implantation takes place, an-. 


other similar dose might be given, as a mainte- 
nance dose. No effect would be exerted on the 
locus of implantation—the hope would be to 
give the ovum a succulent bed. Since at the time 
of the first period, there is a slight chance that the 
fertilized ovum may be extruded, if the improper 
hormone balance exists, or if it is poorly im- 
planted, a third similar dose might be given just 
before flow is anticipated. Three cases in the 
series were so treated following abortion of path- 
ological ova, and all three are now at least 4 
months pregnant. No disturbed menstrual rhythm 
was noted following treatment. Obviously no 
conclusions can be drawn, but if one wishes to 
employ hormone therapy, this is a rationale which 
may have more effect than the present scheme of 
therapy. One cannot attempt to give adequate 
progesterone of foreign source to replace the pa- 
tient’s own deficiencies. At best it is adjuvant 
therapy. 

In the “chronic aborter,” who has had at least 
three successive abortions, or the low fertility 
case, weekly injections of progesterone over the 
first two trimesters may be tried. This is ex- 
pensive, and would be aimed largely at the prob- 
lem of decidua] maintenance and of quieting of 
uterine irritability as well as covering the hormone 
production shift from ovarian to placental source. 
Many writers have covered this field already. At 
any stage of pregnancy in which uterine irrita- 
bility is an annoying symptom, progesterone is 
ideal. It is impossible to evaluate properly at 
the moment the “hyperirritable uterus.” 

One danger of treatment cannot be overlooked. 
Hertig (4) found, as previously noted, hydatid 
change in 63 per cent of abnormal ova. Moles 
were found in 1o per cent of the ova showing 
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hydatid change, and malignancy was found in 
20 per cent of the moles. The one constant cause 
for malignant degeneration is retention of ab- 
normal or degenerated trophoblastic material. 
If one injudiciously uses progesterone, and 
causes retention of such products, there is created 
a very real danger. One case in this series had a 
mole. Figure 12 illustrates just such hydatid 
change in a specimen procured by biopsy. 


DANGERS IN THE PROCEDURE OF DECIDUAL 
BIOPSY 


There is a well founded distaste extant for in- 
serting foreign bodies into the gravid uterus. 
Only 4 patients came to grief, not from hemor- 
rhage, not from infection—neither of these com- 
plications was seen a single time. These 4 pa- 
tients all had blighted ova, proved by subsequent 
pathological examination by a neutral observer 
to be pathological ova dead for some weeks. All 
were within the first 4 months, although one was 
a blighted ovum, rather Siamese twins of 3% 
months, which had been retained for 4 months 
in utero. Membranes were ruptured in these 4 
cases because maceration of the intrauterine con- 
tents was so complete that the resistance offered 
by normal viable membranes was not encountered 
as the curette was introduced. Again, may it be 
reiterated that no patient had any other unto- 
ward effects from the procedure, and that hemor- 
rhage, infection, increased morbidity, or greater 
tendency toward abortion were not noted in any 
cases. No perforation is known. 

One other source of error in the study was in 
the interpretation of the early frozen section speci- 
mens at a time when the allowable changes within 
the decidua were still under consideration. These 
mistakes were corrected by study of the perma- 
nent sections, taken as a double check on ac- 
curacy. In but 1 case of the 50 pathological ova 
was the decidual biopsy wrong. This case had 
been mentioned as such an error before, —a biopsy 
specimen taken a week after the negative biopsy, 
48 hours before abortion, was this time indicative 
of decidual slough. In the case of biopsy speci- 
men demonstrating good decidua, 7 frozen sec- 
tion diagnoses had to be changed from suspicious 
to good decidua after the permanent sections were 
reviewed. This error was not found in the later 
portion of the study, as greater familiarity with 
the frozen section details developed. The prob- 
lems of interpretation of biopsy specimens have 
been mentioned in treatment. 

No biopsy should be performed until all ex- 
trinsic causes of bleeding have been eliminated, 
such as cervical erosion, polypi, vaginitis, and the 
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like. Actual manual pelvic examination should 
precede the biopsy to prove pregnancy, if possible, 
and to exclude ectopic pregnancy or tumors. 
Needless to say, in a case in which ectopic preg- 
nancy was considered, the patient was in the 
hospital before the examination was performed. 
This technique of biopsy is not suitable as a preg- 
nancy test. It is not suited for general use but 
should be done by one who is acquainted with the 
usual gynecological biopsy techniques. It is of no 
value after the 14th week of pregnancy, for the cause 
of bleeding can be determined by methods less peril- 
ous to the gravid uterus, which after that period 
is well filled by the developing ovum. As with any 
other procedure, one must weigh biopsy informa- 
tion with the clinical story and physical findings. 


SUMMARY 


1. An investigation into the causes of bleeding 
in 100 cases during the first 4 months of pregnancy 
is outlined. 

2. The technique and use of decidual biopsy are 
described and defended. 

3. The histopathological pictures of normal and 
abnormal decidua are described and the signifi- 
cance of each is elaborated. 

4. A general and hormone therapy program is 
suggested, after exception is taken to present 
practices regarding bleeding in early pregnancy. 

5. Bleeding in the first 4 months of pregnancy 
in 100 consecutive cases is a significant symptom, 
—only 22 of gt presumably normal pregnancies 
survived to fetal viability after the appearance of 
this clinical sign. 
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A BIOLOGICAL TEST PROPOSED AS A GUIDE IN THE 
ADMINISTRATION OF THIAMIN 


DAVID L. FARLEY, M.D., Philadelphia, Pennsylvania 


N 1935 R. R. Williams (5) announced the 
chemical identification of vitamin B;. This 
substance was given the name thiamin. 
Williams worked with a concentrate of rice 
polishings. Shortly after the chemical identifica- 
tion of this substance from natural sources (rice 
polishings) Williams and Cline (6) were able to 
prepare the substance (thiamin) synthetically. 
The synthetic thiamin has been widely accepted 
as crystalline vitamin B; and is said to be as effec- 
tive as natural vitamin B; in the treatment and 
prevention of vitamin deficiency states. 

Many methods have been proposed for guiding 
the administration of vitamin B, and for assaying 
its quantity in various foods. References to the 
details of the various methods may be found in the 
published data of a symposium arranged under 
the auspices of the Council on Pharmacy and 
Chemistry and the Council on Foods of the Amer- 
ican Medical Association (1). The method de- 
tailed in this article is proposed as a procedure 
peculiarly adapted for the guidance of thiamin 
administration to patients. 

In September, 1933, Duhig, of the University 
of Queensland, Australia, published an article on 
the serum inhibition of hemolysis. The reason for 
this inhibition was not apparent. In November, 
1939, Farley concluded that the administration 
of thiamin caused the synthesis of a secondary 
substance in the blood, the amount of which could 
be quantitated by titrating against digitonin 
hemolysis the power of inhibition of the serum 
of the recipient of vitamin Bi. 

The hemolytic systems against which there was 
inhibition by serum included saponin hemolysis, 
streptohemolysis, specific amboceptor system 
hemolysis, etc. After considerable search it was 
found that digitonin, one of the saponins, pos- 
sessed the most desirable properties as a stable 
hemolytic agent. Hence in the test to be described 
a standard solution of digitonin is used to study 
the antihemolytic substance in serum with the 
idea that the level of antihemolytic power of the 
serum reflects its content of the substance pro- 
duced by thiamin. Thiamin itself was found to 
cause no inhibition of digitonin hemolysis either 
in watery or serum solution. 

From Medical Service A, Pennsylvania Hospital. 


METHOD 


A stock solution of digitonin is prepared by 
dissolving 80 milligrams of digitonin in 300 cubic 
centimeters of normal salt solution. For the test 
1 cubic centimeter of this stock solution plus 9 
cubic centimeters of 0.85 per cent sodium chloride 
solution is prepared and titrated to establish a 
factor of complete hemolysis for 0.2 cubic centi- 
meters of a 5 per cent suspension of washed sheep 
cells. This second solution is called the standard 
solution. A standard solution of digitonin is 
freshly prepared and titrated for use on each day 
that tests are done. 

To a series of 10 tubes, the standard digitonin 
solution is added as follows: 1.0 cubic centi- 
meter to the first tube, 0.9 cubic centimeter to the 
second, o.8 cubic centimeter to the third, 0.7 cubic 
centimeter to the fourth, and so on, decreasing 
the volume by o.1 cubic centimeter until the last 
tube contains o.1 cubic centimeter. Salt solution 
is then added until the total volume in each tube 
is 2.0 cubic centimeters. To this, 0.2 cubic centi- 
meter of a 5 per cent suspension of washed sheep 
cells is added. All tubes are incubated at 4o de- 
grees C. in a water bath until no further hemol- 
ysis occurs. This usually takes about 3 minutes. 
The last tube showing complete hemolysis is con- 
sidered the factor or the amount of digitonin 
solution to be used in the test. The serum to be 
tested is diluted 1:1000 in 0.85 per cent sodium 
chloride solution. Eleven tubes are set up, and 
to the first 10, beginning with 1.0 cubic centimeter 
of serum dilution in the first, the amount is de- 
creased by o.1 cubic centimeter until the tenth 
contains o.1 cubic centimeter. Tube 11 is the 
control, containing no serum. Digitonin standard 
solution, the amount determined by the previous 
titration, is added to each tube and normal salt 
solution is added to make 2 cubic centimeters in 
each tube. To each tube 0.2 cubic centimeter of a 
5 per cent suspension of washed sheep cells is then 
added. 

The tubes are incubated at 40 degrees C. until 
hemolysis is complete in the control. (This 
usually takes about 3 minutes.) The test is read 
immediately after the control shows complete 
hemolysis. The dilution values read refer to the 
original dilution of the serum in 1.0 cubic centi- 
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meter and are not based on the total volume of 
2.2 cubic centimeters. This is done because of 
greater ease in reading and because the com- 
parative power of the serum of patients to in- 
hibit is desired. 

Readings. The tubes showing complete inhibi- 
tion of hemolysis, i.e., the end point, constitutes 
the reading on the particular serum being tested. 
Instead of reading the end point as a dilution, it is 
assumed that the dilution contains the number 
of units corresponding to the last figure of the 
dilution; for example, a serum which inhibits 
hemolysis in a dilution of 1:1000 is read simply 
as 1000. 

Rationale of proposed test. An original observa- 
tion was made that individual blood serum varied 
widely in its power of inhibiting hemolysis. A 
search was undertaken for the explanation of this 
phenomenon. Attention was directed to the 
vitamin content of serum as a possible explana- 
tion. It was found that yeast, which had been 
autoclaved for 6 hours, when fed to rabbits caused 
no rise in serum inhibitory power of their serum. 
When unautoclaved yeast was used to feed the 
animals, a rise in serum inhibitory power occurred. 
At this point it was noted that the yeast being 
used was a commercial product to which thiamin 
had been added. Yeast to which no thiamin had 
been added was obtained. When this yeast was 
fed to rabbits the rise in inhibitory power was not 
spectacular as it had been in the artificially 
thiaminized yeast. Attention was, therefore, 
focused on thiamin. A small dose of thiamin 
chloride (1 milligram 3 times a day) was taken by 
the experimenter for 1 week. At the end of 1 week 
the titer of his serum had risen from 5000 to 
100,000. After an interval of several weeks, with 
the return of titration of his serum to 5000, the 
same individual took 6 milligrams a day for 1 
week, with a rise in the titration of his serum to 
350,000. It was thought that thiamin not only 
caused a rise in the inhibitory power of the recipi- 
ent’s serum, but also that this rise was quanti- 
tative and that the height of the rise depended on 
the amount of thiamin given. 


EXPERIMENTS ON RABBITS 


Rabbits were given varying amounts of 
thiamin. A rise in the inhibitory power of the 
rabbit’s serum invariably occurred regardless of 
whether thiamin was given by mouth or by injec- 
tion, subcutaneously or intravenously. There 
was usually an interval of 2 or 3 days before the 
rise began. Rabbits given a relatively small dose 
of thiamin, 3 milligrams daily for a week, showed 
at the end of that time a serum titer of about 
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100,000, whereas the initial titer of their sera 
was, for example, 1600. The degree of rise in 
titer appeared to depend upon the amount of 
thiamin used. The massive dosage used in the 
experiments quoted was to illustrate the spectac- 
ular effect of a large quantity of thiamin. The 
rabbits appeared to suffer no ill effects from the 
large dosage used. (Table I.) 


TABLE I.—RESULTS 


Group A. Administration hypodermically; 50 
milligrams daily for 1 week. 


Rabbit No. Preliminary titer Titer after 1 week 
er ee oid ons Saha met is 1250 1,000,000 
Wi Oiiesd ccletphare ate cua Meas 1600 500,000 
eT ee eT AEE. of 1000 500,000 
Ye d O  I d Se 500 330,000 
Bate arnt ione crass se 1500 500,000 


Group B. Administration intravenously; 50 
milligrams daily for 1 week. 


Rabbit No. Preliminary Titer ‘Titer after 1 week 
can ncsatceetearen 1200 5,000,000 * 
eet ote iee thane Nomen aia elar vate 650 3,000,000 
WE rx saa aro ete aiel oie nereiromasie se 1050 3,000,000 
ee ees tld ncore Se eine 1550 2,500,000 

Ca ORD co RN ts cam ort A 1600 5,000,000 


Group C. Administration intravenously; 50 
milligrams daily for 1 week. 


Rabbit No. Preliminary titer Titer after 1 week 


11 2000 1,450,000 
rents sae 1450 2,500,000 
Rett cion Rabid tee euichien tie 500 33,300,000 
OO ae nae 1450 5,000,000 
Mies oss ehh eotcase stor 2000 5,000,000 
Group D. Administration hypodermically; 


very massive doses—1oo milligrams daily for 
1 week. 

Preliminary titer Titer after 1 week 
10,000,000 
10,000,000 


Rabbit No 
Wess Rei eee ee 1250 
> Sacer : ne ; 1000 


Group E. Administration by mouth; 6 milli- 
grams daily for 1 week. 


Rabbit No. Preliminary titer Titer after 1 week 


esata ah cticlo ses ear eis ee Me 500 90,000 

Re TS Ret one epee 500 Q0,000 

CONTROL ANTIHEMOLYTIC EXPERIMENTS ON 
RABBITS WITH SUBSTANCES OTHER THAN 
THIAMIN 


Obviously it was difficult to control the possi- 
bility that substances other than thiamin, when 
given intravenously or by mouth to animals, 
might also cause a spectacular rise in the inhibi- 
tory titer of the serum of the recipient. This was 
true because many vitamins have not been 
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isolated and therefore are not available and there 
is no limitation to the number of other substances 
which might be used. Therefore, four unrelated 
substances were selected, one a vitamin of the so 
called water soluble vitamin group, a second 
possessing vitamin-like activity, the third a 
product with a high protein content and the fourth 
a substance commonly used to produce thera- 
peutic shock. 

1. Typhoid vaccine; massive doses intravenously for 
1 week. Results: There was slight rise in the antihemolytic 
power of the serum of the recipient, but in no way com- 
parable with that given by thiamin. 

2. Nicotinic acid; large doses by mouth for 1 week. 
Results: No rise of inhibitory power of the serum of the 
recipient. 

3. Casein; large doses by mouth for 1 week. Results: 
No rise of inhibitory power of the serum of the recipient. 

4. Vitamin C; cevitamic acid, large doses intravenously 
for 1 week. Results: The inhibitory power of the serum 
showed no rise. 

With the four substances used there was no 
marked rise in inhibitory power of serum of the 
recipient against digitonin hemolysis. 


RESULTS OF TITRATIONS OF SERA FROM 
HUMANS 


Many titrations on the sera of humans have 
been done. The results of titrations of the sera 
of 345 individuals are shown in Table II. 













































































TABLE II 

Number Average Maxi- Mini- 

of indi- Diagnosis titra- i rsa 

viduals tion ‘Hom rt nes 

46 Pneumonia lobar 1819 "3300 a 500 

30 Asthma-bronchial 1753 5000 1150 

12 Diabetes mellitus 2090 3300 1000 

20 Moderately advanced to 1862 500 1000 

advanced carcinoma 

. 100 Pregnancy 2571 ~ 3300 -_——. 

2 Pellagra _ 1300 | 1450 |} 1150 

“23. | Active rheumatic heart disease| 1734 | 2500. | ~ 1000 
3. Coronary occlusion : 7 a ay n§ pay '< —_ 

“" Myasthenia Gravis a | sano R soe | soso 

3 | Cirrhosis of liver oo $100 sg00 | ” $490 
100 |Normals «| ~27t2_| 5000 | 1600 





Of the individuals suffering from bronchial 
asthma listed in Table II 23 of 30 cases showed a 
titration below 2,000; of the cases of lobar pneu- 
monia, 24 of 46; of diabetes mellitus, 4 of 12; of 
carcinoma, 12 of 20; of pregnancy, 13 of 100 (4); 
of rheumatic heart disease-active, 13 of 23; of 
coronary occlusion, 2 of 8; of cirrhosis of liver, 
2 of 3. 


Analysis of the tests on sera from diseased in 
dividuals failed to show a consistently low in- 
hibitory titer in any one disease. There was, how- 
ever, a marked variation in inhibitory titer of the 
sera of diseased persons. 

The average of tests on the sera of too pre- 
sumably normal individuals was 2,712. The sera 
of 98 per cent of these showed a titration between 
2,000 and 5,000. Eighty-nine per cent were be- 
tween 2,000 and 3,300. We assume, therefore, that 
the minimum normal is 2,000. In other words 
titrations below 2,000 are considered by us to be 
deficient in the inhibitory substance following 
thiamin administration. The too individuals 
were young men and young women, either student 
nurses or medical students. All were in good 
health as far as could be determined by ordinary 
history and physical examination. Their diet con- 
sisted of that ordinarily selected by each. In the 
case of the student nurses, this was the hospital 
diet given to such individuals. No attempt was 
made to supervise such diet as to its vitamin 
content, as the object was to learn what would be 
the inhibitory titer of the sera of such individuals 
on an unselected diet. There was no apparent 
difference between the sexes. 


RESULTS BEFORE AND AFTER THIAMIN 
ADMINISTRATION 


Following are details of the findings in some 
patients who had been on a low vitamin B, 
dietary intake before admission to the hospital 
with the results of their serum inhibitory titration 
before and after treatment by thiamin. 


CasE 1. H.R., aged 42 years; diagnosis, pellagra; occu- 
pation, stevedore. Patient had been “on relief” for 114 
years and had lived on an inadequate diet consisting largely 
of bad whiskey, known locally as “‘goathead,” and potatoes. 
Before treatment the inhibitory power of the serum was 
1,450. He was given thiamin chloride 1o milligrams daily, 
by mouth, also nicotinic acid. (We have found that nico- 
tinic acid causes no rise in inhibitory power.) He was given 
a high calorie diet. The effect of this on the inhibitory 
power can not be exactly calculated. After 5 days his serum 
titer was 3,300 and his symptoms of diarrhea and skin 
eruptions were greatly improved. 

Case 2. H.C., aged 38 years; diagnosis, tuberculosis and 
pleural effusion; occupation, stevedore. Patient had 
suffered from poor appetite with marked limitations of 
food intake and a loss of 25 pounds in weight over a period 
of 6 months. Before treatment his inhibitory power was 
1,150. He was given thiamin chloride 10 milligrams daily, 
by mouth, and a high calorie diet. After 1 week his in- 
hibitory titer was 2,500. 

CasE 3. P.C., aged 58 years; diagnosis, duodenal ulcer; 
occupation, shoestring salesman. For 5 years before ad- 
mission to hospital he had been living on a budget of 30 
cents a day for food. Inhibitory titration before treatment 
was 1,250. He was placed on thiamin chloride 10 milli- 
grams daily and a soft diet with extra nourishment. Five 
days later his titration was 1,600, 10 days later 3,300. 











in 

in- 
iW - 
he 


re- 
ra 
en 
e- 
at 
ds 
be 
ng 
ils 
nt 
od 
ry 
n- 
he 
cal 
as 
in 
be 
ls 
nt 


»d 


aS 


n- 


30 
rt 
i- 





FARLEY: BIOLOGICAL TEST AS GUIDE IN THIAMIN ADMINISTRATION | 1157 


CasE 4. J.L., aged 54 years; diagnosis, chronic nephritis; 
occupation, none. He had lived for 6 weeks on a diet of 
crackers and milk. On admission his inhibitory titer was 
1,000. He was given thiamin chloride 10 milligrams daily 
by mouth. One week later his inhibitory titer was 2000. 

CasE 5. N.L., aged 60 years; diagnosis, lymphadenitis, 
vitamin B, deficiency with peripheral neuritis; occupation, 
saleswoman. For 6 weeks before admission she had had 
difficulty in eating with very little intake of meat and fresh 
vegetables. Before treatment her inhibitory serum titra- 
tion was 1,450. She was given thiamin chloride 10 milli- 
grams daily. One week later her inhibitory titer was 
5,000. 

Case 6. H.G., aged 24 years; diagnosis, myasthenia 
gravis; occupation, housewife. She had been on an inade- 
quate diet because the asthenic condition of the muscles of 
diglutition made it difficult for her to swallow. She was 
given 10 milligrams of thiamin daily, hypodermically. 
Titration of serum inhibitory power on admission was 
1,000; 1 week later it was 1,250; 8 days later, 3,300; 7 days 
later, 12,500; 6 days later 14,500; 11 days later, 20,000. 
(The myasthenic condition was not improved by the 
thiamin administration.) 


The effect of good general care and diet on 
inhibitory titer in the patients whose histories 
are detailed can not be exactly estimated but 
judging from the effect of thiamin administration 
in animals it seems fair to assume that the rise in 
titer was in large part the result of thiamin ad- 
ministration. Many cases similar to those given 
here have been followed with a like result. There 
is a marked difference in the response of normal 
and diseased individuals to thiamin administra- 
tion. The reason for this is not apparent but 
probably is related to the individual’s varying 
power of absorption of thiamin. This will be in- 
vestigated further. 


GENERAL SUMMARY 


The administration of thiamin to animals or 
patients causes a rise in the inhibitory power 
against digitonin hemolysis of the serum of the 
recipient of thiamin. In normal humans (on a 
diet controlled only by their own desires), the 
average inhibitory power of their sera varied 
from 2,000 to 5,000. 

The details of an inhibitory test against digi- 
tonin hemolysis are given. This test appears to 
give an index of thiamin effects in the serum at 
the time serum is obtained. In our hands this 
test has been valuable in guiding the administra- 
tion of thiamin. 


CONCLUSION 


1. A biological test for estimating the effect 
of thiamin administration is detailed. It is sug- 
gested that this test is of value in the administra- 
tion of thiamin to patients. 
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INGUINAL HERNIAS 


F we accept the theory of Professor Ear- 
nest Hooton, in his book A pes, Men, and 
Morons, we may expect to find more 

hernias today than ever before. He wrote, 
“With the development of urban civilization 
and industry, physical deterioration becomes 
appallingly common .. . every sort of phys- 
ical abnormality is increasingly prevalent.”’ 
The expanding mechanization of this age, 
however, with the use of labor-saving devices 
in home, field, and factory should favor a re- 
duction of hernias, which might offset the 
physical deterioration of civilized man men- 
tioned by the distinguished anthropologist. 

Some notion of the incidence of hernias can 
be gained from figures furnished by the selec- 
tive service examination boards. In 1917 and 
1918, out of more than two million men exam- 
ined for the draft, 4 per cent showed either a 
hernia or enlarged inguinal rings. Among the 
present draftees, 1.8 per cent of the million 
men so far examined have been rejected be- 
cause of the presence of a hernia. 


The somewhat lower percentage of hernias 
in the men now being called for army duty is 
not a reliable measure of the actual number 
of such defects in the entire population. The 
draftees are young men. Hernias show a 
marked tendency to increase in frequency with 
age, and the lengthening of the average life 
cycle has resulted in an increased number of 
older persons in our population. We must 
infer, therefore, that in a study including all 
age groups a higher percentage of hernias 
would be found than that expressed in the 
figures from selective service examinations. 

Statistics from life insurance companies and 
the United States Public Health Service indi- 
cate that the incidence of hernia in the general 
population has not varied much in the past 
thirty years. 

On the basis of such meagre reliable data as 
is available today, however, the most careful 
biometrician could not offer us any final judg- 
ment as to whether hernias are becoming more 
or less prevalent. 

About to per cent of the surgery of the large 
general hospital is devoted to the repair of 
hernias of all types. Approximately go per 
cent of these are of the inguinal variety. The 
recent increase in the number of inguinal her- 
nias operated on can probably be attributed, 
at least in part, to the fact that most states 
have put into effect some form of workmen’s 
compensation laws in the past few years. These 
laws have so placed the responsibility of the 
employer that he has found it wise to have 


every prospective employee examined before 


he begins work. Men who are found to 
have hernias when they seek employment 
must have them repaired in order to be ac- 
cepted for the position. 
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Surgical correction, when expertly done, 
offers the most reliable form of treatment of 
these congenital or acquired defects. The 
methods of repair have changed very little in 
the past fifty years. Such slight variations 
and modifications of the early operations of 
Bassini and Halsted as have been introduced 
have probably had little influence on the suc- 
cess of herniorrhaphies. The most outstand- 
ing innovation, namely the use of autogenous 
fascia, was first described by McArthur in 
1901, but recently it has enjoyed an increased 
popularity. There is a good deal of discussion 
and difference of opinion at the present time 
as to its true value, some men presenting sta- 
tistics to show that its use will greatly lower 
the incidence of recurrences and others giving 
figures to show a large percentage of failures, 
even when fascia is routinely employed. It 
would seem that its greatest value lies in 
bridging structural defects which are common 
to the direct hernia and which exist in only a 
small measure in the indirect type of inguinal 
hernia. 

Another era of enthusiasm for the injection 
treatment of hernia is just quieting down. 
During the past five years certain members of 
the profession have rejuvenated this early 
method of treatment until it has attained a 
considerable vogue. Its rather extensive use 
has yielded but few crumbs of comfort for its 
sponsors. It has been found to be serviceable 
in only a limited number of cases, and when it 
has been employed without a careful selection 
of patients, the very high percentage of fail- 
ures has aroused a skepticism of its usefulness 
that is fully warranted. The most that can be 
said for the injection treatment of hernia is 
that its field is limited and its permanent suc- 
cesses few. 

The profession was rudely startled rather 
recently by reports from surgical centers that 
the incidence of recurrence in direct hernias 


was as high as 20 to 30 per cent. Most statis- 
tical studies on indirect hernias report a recur- 
rence rate of 3 to 7 per cent. 

It must be kept in mind that in the direct 
hernia we are dealing with a gradually devel- 
oping structural breakdown. Bodily repara- 
tive processes are at a low ebb, and hence the 
success of ingenious methods of repair is cur- 
tailed both by the inadequacy of the body and 
by the dearth of satisfactory tissue to be used 
in closing the defect. 

It is lamentable that many surgeons of this 
age are inclined to devote less and less study 
to the anatomy of the inguinal region and to the 
understanding of the basic structural factors 
which cause a hernia. Therefore, they cannot 
be as well prepared to deal with this condition 
as were the anatomist-surgeons of a few years 
back. 

Because the younger generation tends to 
neglect the foundations essential to an inti- 
mate knowledge of this problem, a renewed 
interest must be periodically stimulated. Too 
often today a hernia repair is not considered 
of enough importance to merit enthusiastic 
study. It comes to the attention of many older 
surgeons that their young colleagues not in- 
frequently are working at a great disadvan- 
tage because of their lack of fundamental 
knowledge of the structures they are attempt- 
ing to repair. Those who are called upon to 
perform herniorrhaphies must be familiar with 
the anatomical relations of the normal parts 
and the changes in anatomical arrangement 
which take place with the appearance of a 
hernia. Even before intraperitoneal surgery 
was attempted, there were many accurately 
descriptive and beautifully illustrated texts on 
the repair of hernia. The anatomist-surgeons, 
who were pioneers in this field, with meticu- 
lous care prepared atlases of anatomy which 
residents and fellows in surgery today would 
do well to sudy diligently. Before these young 
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men give too much of their time to newer and 
possibly more dramatic developments in the 
surgical field, they should see to it that they 
are fully conversant with the problems of her- 
nia repair. 

It behooves us, then, to put more stress on 
the thorough training of our medical students 
in the anatomy of these regions and in the 
understanding of the structural factors caus- 
ing a hernia. RayMonD W. McNEALY 


THE NEED FOR TRAINED PER- 
SONNEL IN ARMY DEPART- 
MENTS OF PHYSICAL THERAPY 

N the modern military hospital the de- 
partment of physical therapy plays an 
important part. Traumatic lesions com- 

monly encountered in military practice often 
require physical treatment during the stage of 
rehabilitation. During the last war it was 
estimated that 50,000 to 75,000 reconstruction 
cases would be received per year from each 
1,000,000 men overseas; and by June, 1919, 
there were forty-five officers, fifty-four en- 
listed men and 700 reconstruction aides de- 
voting their time to physical therapy. 

At the present time there is an extreme 
shortage, not only of physical therapy physi- 
cians, but also of physical therapy technicians 
(physical therapy aides). It has been esti- 
mated that 300 physicians and more than 
2,000 physical therapy aides will be needed in 
military hospitals. At present there are in 
this country only about 1,600 qualified physi- 
cal therapy technicians to take care of civilian 
needs. There was a shortage of such workers 
prior to the war; and since Pearl Harbor, the 
need for trained medical specialists and trained 
technicians in physical therapy has become 
extremely acute. 

Plans have been developed for the training 
of a certain number of medical officers to con- 





duct military physical therapy departments, 
and a number of schools for physical therapy 
technicians are in existence. The great need 
at the moment is to obtain a sufficient number 
of qualified students for both courses. The 
Surgeon General’s Office is now assigning ac- 
tive and reserve medical officers interested in 
the subject of physical medicine for special 
training in the field, and any medical officer 
who is interested in such training should con- 
sult the Office of the Surgeon General. The 
physician who is not a reserve officer and who 
desires such service should make application 
for it through Procurement and Assignment 
Service for Physicians, Washington, D.C. 

The technicians who are being trained in 
emergency courses should now be drawn from 
the schools for physical education throughout 
the country and from the colleges of liberal 
arts. The Army has expressed its preference 
for female physical therapy aides, and any 
young woman who is a graduate of an ap- 
proved college of physical education or who 
has had two years of academic college work, 
including courses in physics and biology, in an 
approved college, is eligible for admission to 
most of the approved schools for physical 
therapy technicians. 

The young women of the country who are 
desirous of serving their country and who 
have the training which has been mentioned 
should be urged to communicate with the 
nearest school for physical therapy technicians 
and attempt to receive the necessary training 
in order that they may serve this tremendous 
need. In a recent official communication ap- 
pears the following statement: “‘With the 
great expansion of the Army and the paucity 
of the required number of Physical Therapy 
Aides, something must be done and must be 
done immediately.” The schools for physical 
therapy technicians which have been ap- 
proved by the Council on Medical Education 
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and Hospitals of the American Medical As- 
sociation and which, therefore, are the only 
ones which are acceptable to the Office of the 
Surgeon General are as follows: 


Name and location 
of school 
Children’s Hospital, 
Los Angeles, California 
Stanford University, 
Stanford University, 
California 
Walter Reed General 
Hospital, Washington, 
District of Columbia 
Northwestern University John S. Coulter, M.D... 
Medical School, 
Chicago, Illinois 
Bouvé-Boston School of Arthur L. Watkins, M.D. 
Physical Education, 
Boston, Massachusetts 
Harvard Medical School, Frank R. Ober, M.D. 
Boston, Massachusetts 
Boston University, Sar- 
gent College of Physical 
Education, Cambridge, 
Massachusetts 
Posse Institute, Kendal 
Green, Massachusetts 
Mayo Clinic, Rochester, Frank H. Krusen, M.D. 
Minnesota 
St. Louis University Alexander J. Kotkis, 
School of Nursing, M.D. 
St. Louis, Missouri 
University of Buffalo 
School of Nursing, 
Buffalo, New York 


Medical director 
Steele F. Stewart, M.D. 


W. H. Northway, M.D. 


B. A. Strickland, Jr., 
Capt., M. C. 


Louis Howard, M.D. 


George G. Martin, M.D. 
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Hospital for Special Surg- Kristian G. Hansson, 
ery, New York, New M.D. 
York 

D. T. Watson School of Jessie Wright, M.D. 
Physiotherapy (affil- 
iated with University 
of Pittsburgh School 
of Medicine), Leetsdale, 
Pennsylvania 

College of William and 
Mary, Richmond, 
Virginia 

University of Wisconsin Ernst A. Pohle, M.D. 
Medical School, 
Madison, Wisconsin 

University of Minnesota Miland E. Knapp, M.D. 
Medical School, Minne- 
apolis, Minnesota 


Thomas Wheeldon, M.D. 


The schools listed are equipped to train 
students in physical therapy, and they must 
receive an adequate supply. In one of the 
civilian institutions of this country, approxi- 
mately a twelfth of the total number of 
patients receive some form of physical ther- 
apy; in army hospitals, the percentage of 
patients is even higher. For example, it has 
been estimated that at the Walter Reed 
General Hospital in Washington, D. C., ap- 
proximately a fifth of all the patients who are 
admitted receive some form of physical treat- 
ment. It is imperative that these needs be 
met. FRANK H. KRUSEN. 
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REVIEWS OF NEW BOOKS 


no other encyclopedia of epilepsy which treats 

the subject so completely, concisely, and yet sim- 
ply as does Epilepsy and Cerebral Localization. The 
authors, particularly the senior author, are recog- 
nized authorities in their subject, and not only have 
they drawn upon their own clinical material and 
experience, but they have freely used recent and as 
yet reliable data from many other important sources. 
The title of the book should not overawe any phy- 
sician. While it is indeed a scholarly treatment of an 
evasive subject, yet in no wise has it been prepared 
solely for the “‘intellectually elite.” It is a practi- 
cable, readable book, so arranged as to subject 
matter that each topic is broken down into simple 
components, discussed to the point of clarity with- 
out overfull detail, and freely enlivened by a well 
selected choice of clinical illustrations. 

Many commonly used expressions and names of 
epileptiform phenomena are defined with simplicity, 
especially in Chapter IV, dealing with “Seizure 
Patterns.”’ The authors believe that in the strict 
sense of the word there are no extracerebral causes 
of epilepsy, which disease they define simply as “an 
excessive or abnormal neuronal discharge.” They 
do believe that various extracerebral disease states 
may cause epilepsy “through interference with cere- 
bral circulation or through an effect on cerebral 
metabolism or function.” 

A long and well written chapter on the use of 
electroencephalography, by Herbert H. Jasper, is 
included. Recognizing the rapidly changing status 
of this diagnostic procedure the author ventures to 
state that “‘the electroencephalogram cannot be 
depended upon to give a certain diagnosis of clinical 
epilepsy without the aid of other data,”’ and, “there 
is no single pattern of electrical activity of the brain 
which is pathognomonic of that usually considered 
an ‘idiopathic’ disorder.” 

The chapters on the various forms of treatment, 
including the authors’ surgical methods, are useful 


[: modern English or American literature there is 


1EPILEPSY AND CEREBRAL Localization; A Stupy OF THE MECHA- 
NISM, TREATMENT AND PREVENTION OF EpILeptic SEIzuRES. By Wilder 
Penfield, Litt.B., M.D., D.Sc., and Theodore C. Erickson, M.A., M.Sc., 
M.D., Ph.D. Springfield, Il]., and Baltimore, Md.: Charles C. Thomas, 


1941. 


to the physician directly concerned with his own 
epileptic patients. The relative merits of bromides, 
phenobarbitol, and dilantin, together with many 
other forms of medical treatment, are presented. 
The discussion of surgical treatment, handled with 
reserved briefness, indicates the success and failure 
to be expected by such therapy as exemplified by the 
large epilepsy series of the Montreal Neurological 
Institute. The intelligent and successful manage- 
ment of the epileptic man or woman as a member 
of society (which more likely than not is void of un- 
derstanding and tolerance) is a final test of 
one’s ability to treat the epileptic state. 
JoHN Martin. 


PPROXIMATELY fifty per cent of patients 

have no demonstrable physical findings or signs 
but are all complaints or symptoms. With in- 
creased emphasis upon the pathogenesis of disease 
and with advances in the uses of laboratory pro- 
cedures the value of the interpretation of symptoms 
has been underestimated. 

In Symptoms in Diagnosis', the author gives his 
attention to symptoms encountered in clinical medi- 
cine. No attempt is made to be comprehensive. The 
book is not profound and contains nothing new. 
On the contrary, symptoms are interpreted in a 
concise and practical manner but in the light of 
recent scientific and clinical knowledge. Its relative 
brevity makes it easily usable. 

The chapter on disturbances in sensation is of 
particular value and well presented. Here the 
author is presenting the commonest and often the 
most illusive symptoms with good clinical sense. 
Exceptions might be taken to some of the views 
expressed. For example in discussing pericardial 
pain it is stated that, ‘‘pain due to pericardial 
lesions is /ocalized to the pericardium.” 

This book will be of greatest service to the student 
of physical diagnosis. To the clinician it will serve 
as a stimulus to analyze more carefully the symp- 
toms presented by the patient. 

Howarp B. Carro_t. 


‘Symptoms IN DraGnosts. By Jonathan Campbell Meakins, M.D., 
LL.D. Boston: Little, Brown & Co., 1941. 
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The Newer Concepts of Meat in Nutrition 





in the Dietary of Diabetes Mellitus 


INCE. protein needs of the dia- 

betic patient are not lessened by 
“balancing” his diet and providing 
adequate insulin coverage, and since 
nitrogen equilibrium must be main- 
tained, protein may well form the 
keystone of the planned diet. 

Nitrogen imbalance, emaciation, 
and debility are frequently seen when 
the diabetic patient first presents 
himself to the physician. The de- 
ranged metabolization of ingested 
foods may have involved not only 
carbohydrates end fats but proteins 
as well. Since carbohydrates. in the 
diet have not been fully utilized, and 
glycogen stores have been depleted, 
body protein has been called upon to 
supply energy needs. 

In the planning of such a patient's 
diet protein may be included in 
amounts considerably larger than the 
accepted subsistence requirement of 
1 gram per kilogram of ideal body 


weight, not only to restore and main- 
tain nitrogen equilibrium but also to 
contribute to energy. requirements 
(since 58 per cent of protein is 
deaminized and converted to sugar). 

As dietary control is established, 
proteins should be continued in lib- 
eral amounts, not in the least as a 
safety measure. Protein foods are 
high in satiety value, thus help pre- 
vent “cheating.” 

Since its proteins possess all of 
the essential amino acids, meat proves 
valuable in combatting or preventing 
nitrogen imbalance and aids in the 
restoration of the emaciated and. de- 
bilitated patient. It is also a good 
source of the B vitamins and con- 
tributes to the satisfaction of the 
increased requirements. It is easily 
digested and may be prepared’ in 
many ways, thus fostering good appe- 
tite. Meat can play an important 'role 
in the dietary of diabetes mellitus. 


The Seal of Acceptance denotes that the statements made 


in this adverti 


are ptable to the Council on 





Poods and Nutrition of the American Medical Association. 


American Meat Institute 
CHICAGO 








4 
f 
ay 


















































Index to ‘Advertising 








Abbott Laboratories, 
Pharmaceuticals 

Agfa Ansco, X-Ray Films 

A. S. Aloe Co., Instruments 

American Can Co., Containers 

Amierican C a! Makers, Inc., 
Surgical Specialties 

American Hospital Supply Corp., 
Intravenous Solutions and Baxter 


Ace omy Meat Institute, Food. . .2nd Cover 


ee me Bete g Pharmaceuticals. . 48 


Austenal Laboratories, 
Fracture Appliances 


Bard-Parker Co., 
Surgeon's Blades 
Bauer & Black (Lewis Manufacturing 


W. A. Baum Co., Inc., 
Bloodpressure Apparatus 


Baxter Laboratories, 
Intravenous Solutions and Baxter 


Becton, Dickinson & Co., Syringes. : ... 
Julius Berbecker & Sons, 

Surgeon's Needles 
Bethlehem Laboratories, Pharmaceuticals 
Burdick Corp., Elecirosurgical Unit 


S. H. Camp & Co., Surgical Supports... 43 
Wilmot Castle Co., Operating Lights.... 11 
Clay-Adams Co., 

Surgical Specialites 
Crane Co., Hospital Plumbing 


Crescent Surgical Sales Co., 
Surgeon's Blades 


Cutter Laboratories, 
Intravenous Solutions 


Davis & Geck, Sutures 
E. Fougera & Co., Pharmaceuticals 


General Electric X-Ray Corp., 
X-Ray Equipment 

Gudebrod Brothers Silk Co., 
Silk Sutures. . 


Fred Haslam & Co., Instruments 


Hoffmann-La Roche, 
7 4th Cover 





Johnson & Johnson, Sutures 


Kansas City Assemblage Co., 
Skin Grafting Apparatus 


Lewis Manufacturing Co.—Bauer & 
Black, Sutures 


Lunney & Co., Maternity Supports 


Macmillan Co., Medical Books 
Massillon Rubber Co,, Rubber Gloves+... 
Merck & Co., Pharmaceuticals 
V. Mueller & Co., Instruments 


New York Polyclinic Medical School 
and Hospital 
Postgraduate Instruction 


Patterson Screen Co., X-Ray, Screens: ., 
Petrogalar Laboratories, Petrogalar 


George P. Pilling & Son Co., 
Instruments 


Pioneer Rubber Co., Rubber Gloves 

Prometheus Electric Corp., 
Operating Light 

Dr. Prop oe ‘Manufacturing Co., 
Wound Clips 


Radium Chemical Co., Inc., Radium... . 
Radium Emanation Corp., Radium 


Salvus Products Inc., Sutures 
Scanlan-Morris Co., Operating Tables. . . 


Schering & Glatz, Inc., 
Pharmaceuticals 


Seamless Rubber Co., Rubber Gloves. ..: 
Sharp & Dohme, Pharmaceuticals... . 
J. Sklar Manufacturing Co., Instruments 
E. R. Squibb & Sons, Pharmaceuticals. . 
Frederick Stearns & Co., 


Sterilometer Laboratories, 
Sterili ‘ol 


Charles C. Thomas, Medical Books 
Tower Co., Fracture Apparatus... 0... 


Wallace & Tiernan Products, 
Pharmaceuticals 


Williams & Wilkins Co., Medical Books. 
Wilmot Castle Co., Operating Lights... 
Wilson Rubber Co., Rubber Gloves 
Winthrop Chemical Co., Pharmaceuticals 


In Writing to Advertisers Please Mention Surgery, Gynecology and Obstetrics — 







































































TRE HELPING HAND 


HE POSTOPERATIVE ROAD to 

recovery is frequently an uphill grade, 
beset with the pitfalls of gas pains, disten- 
tion, ileus, and urinary retention. More and 
more surgeons are finding in Prostigmin 
the helping hand that aids the patient 
through a smoother convaléscence. Routine 
use of Prostigmin Methylsulfate 1:4000 
prevents postoperative distention and 
urinary retention by maintaining the tone 
of intestinal and bladder musculature. The 
recommended dosage schedule consists of 
an intramuscular injection of 1 cc (1 
ampul) of the 1:4000 solution immediately 
after operation, followed by 5 similar 1-cc 
injections at 2-hour intervals. Additional 
injections may be given if necessary; by 


PROSTIGMIN 


METHYLSULFATE 


effects from the use of Prostigmin in 
therapeutic doses are conspicuously absent. 


*PROSTIGMIN METHYLSULFATE 1:4000, lL cc, 
boxes of 12 and 100 ampuils, blue label. For the 
prevention of postoperative distention. 

PROSTIGMIN METHYLSULFATE 1:2000, l cc, 
boxes of 12 and 50 ampuls, buff label. For the 
treatment of postoperative distention and 
of myasthenia gravis. 


tPROSTIGMIN BROMIDE Tablets, 15 mg., 
vials of 20. For the oral treatment of myasthenia 
gravis. 

*Dimethylcarbamic ater of 3-hydroxyphenyl-trimethyl- 
ammonium methylsulfate. 


tDimethylcarbamic ester of 3-hydroxyphenyl-trimethyl- 


ammonium bromide, 


HOFFMANN-LA ROCHE, INC. 


ROCHE PARK » NUTLEY « NEW JERSEY 


1:4000 
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